AVAILABLE NOW . . PROVEN IN SERVICE 
4.5 METRE EARTH STATION ANTENNA 


Measured patterns meet CCIR/FCC (32 — 25 log @) 
requirements 
Receive only and 4/6 GHz receive/transmit versions 
: available 
® New patented high efficiency feed 
Universal mount 
Quick — easy — manual erection — no crane required 


: : Full details on this and other sizes in Bulletin 1093 
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DOES YOUR PRESENT TAP OFFER 
TAPERED COUNTERBORES? 


The RMS UNITAP does and its of major importance! Here’s why... 


1. Tapered counter bores permit sealing gasket of entry 4. Complies completely with FCC radiation standards. 


connectors to set inside all four UNITAP entry ports. 


« 5 [ Se 
2. Because the gasket is not exposed to ultra-violet rays of 
sun or climatic elements, it cannot dry rot and cause CATV DIV! | 
moisture seepage. N 
| S| 


3. The metal shoulder of the entry connectors make 100% 


ELECTRONICS, INC. 


Rememter al RMS we deliver 


more than promises. 


metal to metal contact with face of entry port for 
100% RFI integrity. 


RMS ELECTRONICS, INC.,50 ANTIN PL., BRONX, N.Y., 10462/CALL COLLECT (212)892-1000/TELEX##224652-24 HOUR SERVICE/CABLE ADDRESS"RAMONICS”. 
CANADIAN REPRESENTATIVES: DESKIN SALES CORP. / MEXICAN REPRESENTATIVES: TV CABLE DE PROVINCIA S. A., MEXICO CITY, MEXICO. 
WORLDWIDE EXPORTS - INCLUDING PUERTO RICO - ROBURN AGENCIES INC. / CABLE ADDRESS: ‘““ROBURNAGE” / NEW YORK TELEX #23574 “ROBR-UR”. 


©) RMS Electronics, Inc. 1976 
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KYLE D. MOORE, President of CATA, Inc. 


Small Earth Terminals and Politics 


As reported last month in CATJ (see CATA-torial and July CATA NEWS- 
LETTER), the Community Antenna Television Association has filed with the 
Federal Communications Commission (on June 24) a ‘‘Petition For Rule- 
making Or For Declaratory Ruling’’, requesting the Commission revisit the 
matter of limiting domestic satellite receiving terminals to antenna sizes of 9 
meters or greater. 

The case for smaller terminals has been made by CATJ numerous times 
during the past six months, beginning with our February 1976 issue. There 
is nothing to be gained by reciting these contentions here again. 

When it first became known that CATA would ‘‘push’’ for an official 
relaxation of earth terminal antenna size, there were mixed reactions and 


reviews. After CATA testified before the House Communications Subcommit- 


tee on May 20th (during which CATA explained how the present 9 meter 
limitation works against the development of CATV terminals at smaller or 
remote systems), Subcommittee head Lionel Van Deerlin directed his staff 
to make official inquiry at the FCC as to the ‘‘rationale’’ for this 9 meter 
standard. FCC Chairman Wiley subsequently advised the Subcommittee 
that the 9 meter standard ‘‘was intended to achieve an equitable com- 
promise between dish cost and minimizing required satellite orbital spac- 
ings.” 

Chairman Wiley also added ‘‘A ‘strong showing’ that the public interest 
won't be harmed might convince the Commission it should make an 
‘occasional exception’ to the 9 meter standard.’’ 

So the battle lines are drawn; CATA says that as long as the Commission 
stands tough on its 9 meter standard, smaller CATV served communities 
will not have the free market determination of adding HBO, Optical, etc. 
programming to their systems, at least not via their-own system owned and 
operated receive-only terminals. 

The scene shifts to a small CATV system in Florida which operates 
without its own headend. The smaller system buys trunk signal from a 
larger nearby system. The larger nearby system has recently added pay- 
cable programming, and the scenario to date has gone like this: 

Small system ‘'| am trapping out the pay cable channel where | take my 

trunk feed; | am not ready to offer my 400 subscribers pay cable yet."’ 

Large system: ‘‘If you trap out the pay cable channel, we will cut you off 

from all trunk signal.’ - 

Small system: ‘‘But | am not equipped or prepared to offer pay cable, 

and | can’t afford to pay for it when | am not using it.’’ 

Large system: ‘‘We will come into your area and we will market your 

subscribers for pay cable, only. They will connect to your system and 

pay us for their pay cable service. You won’t even know we are 
theres se 

Now the scene travels to California where an independent type system 


with around 2,000 subscribers is intensely interested in pay cable, and 
wants HBO programming. But the $100,000. price tag on the terminal is 
stopping them. However, all around this 2,000 subscriber system in this 
densely settled area larger systems offer one form of pay cable or another, 
and subscribers who know people who have it on these other systems are 
raising bloody hell with the 2,000 subscriber system operator. 

“| am caught between a rock and a hard place’ the operator laments. ‘‘| 
would install HBO programming in a minute if | could install a 4.5 meter 
terminal for say $25,000., but | can’t because the FCC won’t let me.’’ 

Both the Florida operator and the California operator are in a spot. 
Neither can offer pay cable without giving up something important. In 
Florida, the operator would lose his independent status, and probably 
eventually find he was forced to sell out to the larger system he buys trunk 
signal from, at a price below the fair market value, simply because the 
larger operator was already in his town and dealing with his customers with 
pay programming. The California operator is large enough to justify a 4.5 
meter terminal, but not a 9 or 10 meter terminal. His subscribers want pay 
programming, and he wants to give it to them! 

Switch now to Alabama. A new system, about to begin construction and 
to pass 10,000 homes in a number of small but contiguous (or nearly so) 
communities, was prepared to file it’s own 10 meter terminal application in 
May. They had the Compucon study completed, and the FCC application in 
the final polishing stages with the Washington attorney. Then the operator 
saw the CATJ report on small terminals, and decided that $25,000 was alot 
more in line with the budget than the $92,000 quoted by a supplier for a 
larger terminal. This operator contacted a 4.5 (7) meter antenna supplier 
for help in revising his in-process application, around a smaller terminal 
antenna. The antenna supplier turned the operator over to the Stanford 
Research Institute (SRI) which is as this is written completing an exhaus- 
tive computer program study of all possible interference potentials for the 
4.5 (7) meter antenna at that Alabama location. The preliminary computer 
study indicates the 4.5 (7) meter antenna will satisfy every FCC technical 
consideration. Armed with the SRI study, this system operator plans to file 
with-haste at the FCC for what Chairman Wiley calls an ‘‘occasional 
exception’’. 

Now switch with us to Columbia, that South American country named 
after Christopher Columbus. It seems the geo-stationary equatorial orbit 
space where SATCOM and WESTAR and so on do or will ‘‘park’’, passes 
over Columbia. And Columbia is now appearing before the United Nations to 
ask for support of their claim that this space-in-space some 22,300 miles 
up is subject to their earthly control. What Columbia will do, through the 
International courts of law should the U.N. agree with their contention, is 
an interesting question to be answered. At the least, they will probably ask 


for some form of annual ‘‘rental’’ from the owners of the satellites for the 
‘space’ they are using. 

Move ahead with us now to 1979; a year when most people expect 
something called SBS (Satellite Business Systems) to be operational. SBS 
is a partnership of IBM, COMSAT and Aetna Life and Casualty Company. It 
will provide point-to-point communications, from one terrestial location to 
another terrestial location, via a yet-to-be-launched 12-14 GHz ‘‘bird’’, 
SBS has a projected need by 1986 (or ten years from now) of 7,900 
individual, independent, earth terminals. With giants such as IBM, 
COMSAT and Aetna behind this project, one has little doubt that such 
projections are at least the product of careful study. 

What does all of this have to do with CATV’s presently operating 50-plus 
10 and 11 meter antennas, and, the CATA proposal for smaller earth 
terminals? Just this. Scientific-Atlanta’s Sidney Topol, commenting on the 
SBS program, recently was quoted as noting ‘‘.. .a system such as SBS 
will open the market for 12-14 GHz earth stations with antennas in the 3-5 
meter range.’’ 

With IBM, COMSAT and Aetna (life et al) behind the SBS program, and 
an active date of 1979 forecast for first operations, shouldn't there be lots 
of muscle behind the CATA proposal for smaller terminals? One would think 
so...yet there is a ground movement of resistance that almost defies 
description at this point. For one thing, where a 9 meter antenna is the 
“‘standard’’ for 4/6 GHz band(s) now in use for HBO program relay, the 
(3-) 5 meter antenna terminals would be the equivalent standard for the 
12-14 GHz band. So the SBS program doesn’t really need to visit the FCC 
on antenna terminal size, as we do at this time. 

The cable TV industry, for the moment, is almost alone in the need for 
smaller terminals. There isn’t much help out there, and even within the 
industry there are those who would prefer to see that terminal sizes be kept 
large enough that smaller ‘‘independent’’ systems are precluded from 
gaining their own terminal-independence. 

The satellite terminal issue should be a purely technical issue. It is not. It 
is a complicated, constantly fluid ‘can of worms’’ with new players being 
added almost daily. It would be to the credit of the FCC that they make a 
real effort to eliminate the really minor CATV size criteria for receive-only 
terminals from the rest of the can of worms. It will take a dedicated and 
sincere Commission to wrestle with this problem, and to come to a determi- 
nation at an early date. We would like to believe that inspite of the 
problems, the FCC is capable of such action. 


“And I claim this land, and the sky and the 
Geo—Stationary Equatorial Orbit belt in the 
name of the Queen... ” 


Our unique cable trap* 
looks and feels like 
ordinary drop cable... 
but that is the only 
similarity! 


The VITEK SUPER TRAP offers you: 


@ Fantastic durability (it can be dropped froma 
200-foot tower) 


® Blends-in with its environment (looks like the drop 
cable around its installation) 


@ Deep-notch depth for the same price (typically 
greater than 70 dB) 


® A better job of eliminating R-rated audio complaints 


For further information regarding our cable trap and for 
help in overcoming your Pay TV security problems, 

call or write to: Robert G. Geissler 

VITEK Electronics Inc. 

200 Wood Avenue, Middlesex, N.J. 08846 

(201) 469-9400 


VITE riers Sid 


*Patent Applied For 
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A few years back, we introduced 
the first Wavetek sweep/signal gen- 
erator designed specifically for the 
CATV industry. That was the Model 
1801A—a 1- to 500-MHz instrument 
with an optional range of 450 to 
950 MHz, 75-ohm calibrated output, 
built-in RF detector, and crystal- 
controlled birdy-marker system. It 
also has a simo-sweep function to 
test operating systems with minimum 
subscriber interference. 

Since then, we've brought out a 
few other CATV instruments. Like 
the Model 1850/1860—an economi- 
cal transmitter/receiver combination 
for continuous monitoring of CATV 
system performance. It features car- 
rier level readings, drop cable com- 
pensation and tuned FF trigger 


circuit. Frequency range is 5 to 
350 MHz. 

All sweepers offer the unique 
Wavetek “tilt’ pilot carrier notch 
filter, and five IF markers for pro- 
cessor alignment. 

The 1053/1063 Comparison 
Test Set provides tilt compensation 
on both the loss and gain ports and 
is adjustable to correlate “out” con- 
nector and cable differences. The 
set, complete with sweep and large 
screen scope, is less than $2,000. 

For sheer economy vs. perform- 
ance, there’s never been anything 
like our Model 1051 —a 1- to 400-MHz 
sweeper with calibrated output, 
built-in detector, and is F con- 
nectors; plus a complete crystal- 
controlled birdy-marker system. 
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Our Model 1901B X-Y Display 
Oscilloscope has an easy-to-read 
12-inch CRT and comes in both 
single and dual-trace versions. It's 
ideal for resolution of amplifier, 
response cable return loss, or 
general sweep testing. 

Finally, we have a whole series 
of miniature, turret-type attenuators 
that operate over wide frequency 
ranges. 

Now that we've gotten that out of 
our system, why not get some of our 
equipment into yours. Just write 
WAVETEK, P.O. Box 190, Beech 
Grove, IN, 46107. Phone 

(317) 783- 3221. TWX 810-341- 3266. 


WAVETEK: 


Get us into 


CATJ 
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For the few people on earth 
who buy hardware for space... 


... The Prodelin 4.57 Meter Earth Station Antenna 


We realize that not everyone who sees this ad will really need earth station hardware at the moment. If you 
happen to be one of the few people in the world who purchases satellite equipment, may we remind you that 
Prodelin is a pioneer in small earth station equipment with over 150 systems installed to date. Let’s talk. . . 
we speak your language. 


e Fiberglass reinforced antenna e Complete adjustment ranges 
with a perfect contour memory e Manual and motorized controls 
e Very affordable ° 


Two axis articulated mounting system 
° 4&6-12 & 14 GHz e Complete size availability from 
e Single or dual frequency operation 1.8 to 4.57 meters 


For complete information, write: 


® 
PO. Box 131 9707 South 76th Ave. 1350 Duane Ave. 
Hightstown, N.J.08520 Bridgeview, Ill.60455 Santa Clara, Calif. 95050 
(609) 448-2800 (312) 598-2900 (408) 244-4720 
Telex: 843494 Telex: 728440 Telex: 346453 


ANTENNA AND TRANSMISSION LINE SYSTEM DESIGNERS/MANUFACTURERS/INSTALLERS 


Coming / through... 


with one of the mos 
profitable connections 
you'll ever make... 


DUOBOND 


drop cable 


Belden’s unique Duobond shields your profit by attacking 
profit-robbing connection problems and trouble-shooting 
headaches. Its aluminum foil shield is bonded directly to 
the core—not the jacket. Doesn't push back when “F” 
connectors are installed. You get more signal protection 
over the whole life of your installation. 


Belden’s a great connection for service, too. Such as our 
CATV special service group. If you need answers to instal- 
lation and application problems, just call 317-966-6681. 


Or SEED™ a revolutionary method of evaluating shield 
effectiveness. Helps you select the best cable for the job. 


Handy selection guide. Cable answers to a wide variety 
of CATV system needs. 


Quick delivery. We’ve committed production to drop 
cable exclusively in the CATV marketplace. So when you 
need it, we have it. Contact Belden for the best connection 
in the business. We'll come through with ways to save you 
time and money all the way down the line. 

Belden Corporation, Electronic Division, PO. Box 1327, 
Richmond, IN 47374, 317-966-6661. 


Coming through... 


with new ideas for moving electrical energy 


Belden Corporation, Electronic Division 
PO. Box 1327, Richmond, Indiana 47374 
Attention: Ron Stier 


@ I'm interested. Send me your C] I've got a special problem. Have 
coax cable Selection Guide. a Belden Coax Specialist call me. 


Nome. iti 


Company. 


Address 


City/State/Zip 


Phone 
Copyright © 1976 by Belden Corporation 
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THIN MARGIN III 
Of Pre-Amplifiers, Bandpass 
Filters, Pads and Traps 


Localized Interference 


The May 1976 and June 1976 issues of CATJ 
contained parts one and two of this series; dealing 
respectively with the “Margin of CATV Differ- 
ence,” and, “Finding Signals.” The next two por- 
tions deal with localized interference problems and 
various methods of curing same. 

Interference will be broadly interpreted in this 
segment as any non-desired signal, man-made or 
unknow in origin, which creates any form of deg- 
radation on the desired signal. Interference, for 
our purposes here, can be noise (i.e. black and 
white ‘dancing dots’), or it can be adjacent channel 
signals (herringbone pattern, audio bars, cross 
mod, etc.), or it may be co-channel signal sources 
(the all too familiar horizontal lines from a same 
channel station). Or, it can be a high ambient man- 
made noise level from a noise source such as a 
busy highway, a defective motor, a welding shop, 
and so on. Whatever the cause, we must make a 
visible improvement in the pictures we deliver on 
our systems; a visible improvement over the pic- 
ture the customer sees from his own antenna, or, 
our service will not be viable. 

Sometimes the improvement can be so dramatic 
that a viewer will be oversold. A true case to 
point. While constructing a new system in 1965 in 
the hills of northern California, the operator was 
offering a free ten-day-cable-trial. The viewers in 
this town had been treated to not more than one 
viewable channel (typically 50-100 microvolts on a 
big outdoor antenna) and a couple more that were 
not only weak but loaded with ghosts. The cable 
acceptance rate of those who took advantage of 
the free ten-day-trial was 95%. So when a trial 
offer brough a negative response, the operator 
found time to visit with such people simply be- 
cause they stood out from the crowd. 

The would-be subscriber complained “the pic- 
ture comes and goes.” 

The operator thought “we have an intermittent 
connection someplace,” and he went by around 
Huntley-Brinkley time, just as the man got home 
from work. 

“Come in, have a beer and sit down,” the trial 
subscriber offered. “Sit here a few minutes and 
youll see what I mean.” 

So the cable operator plopped himself down, 
took a beer and watched the NBC news offering. 

Presently the man of the house popped up, 
“There, did you see it...it came and went!” 

The cable operator not wishing to offend his 


host mumbled something under his breath and 
said, “I’m afraid I missed it. Let me move in 
closer,” as he repositioned himself directly in front 
of the receiver screen, a few feet away, and sitting 
on the floor sipped on his beer. 

“There...it did it again!” exclaimed the host. 

‘Boy have I got a nut here — that is the fastest 
intermittent I’ve ever heard about,’ thought the 
cable operator to himself. “J’m afraid I missed tt 
again,” responded the cable man. And he re- 
positioned himself barely inches from the 21 inch 
screen and putting the beer aside stared intently 
on the tube. Minutes passed and the news broke 
for a commercial. 

“There — can’t you see it!” shouted the by now 
irritated viewer. 

The cable man froze in his mind everything he 
had seen in the last ten seconds and then turned 
off the receiver, turning as he did to face his de- 
tractor. 


“I'm afraid that what you are seeing is escaping 
me,” he stated tactfully. “Can you describe it for 
me?” 

The host, visibly flustered, took a large gulp of 
beer and blurted out, “Look, the picture is stable 
and clear one second, and the next second the 
whole picture fills up with the head of the guy 
talking. Then it goes away, back to the whole 
body. Like I said, it comes and it goes!” 

The cable operator suddenly saw the light. 
Fighting back a laughter that he knew would re- 
sult in his being kicked from the house without 
ceremony he patiently explained to the host that 
sometimes in television production the director of 
the program uses several cameras; that the direc- 
tor often switches from a ‘long’ or ‘distant shot’ to 
a ‘close-up’ of the person speaking or part of the 
scene. 

“This has the appearance of the scene coming 
and going, I grant you that,” he explained cau- 
tiously, “but that is part of television production.” 

Satisfied, the man kept the cable. “J’ve had a 
television set for ten years and in that time I guess 
I never got a good enough picture before to even 
know that they had such things.” 

The moral? “Interference” can be anything the 
viewer finds objectionable. Sometimes the viewer 
will tolerate degradation when he understands it, 
or is accustomed to seeing it, and never complain. 
Other times, the picture may be perfect but the 
viewer still complains; because he is not accus- 
tomed to the clarity, and he has a difficult time 
identifying with an essentially blemish free pic- 
ture. 

Some people go out of their way to find fault, 
hoping probably to beat you down on the cable 
price or simply not wanting to admit they are 
impressed or (heaven forbid) pleased with the ser- 
vice. A case to point. 

In the mid 60’s when color was still fairly new, 
many of the color cameras in use by local stations 
for local news and studio programs required high 
(very high) ambient light levels. Without the high 
ambient light levels in the studio the pictures had 


a distinctive grainy look, not unlike noise (actually 
it was a form of noise, created in the video ampli- 
fier stage of the camera). But it took a mighty 
critical eye to see it. 

“I'm not satisfied with the cable. When KCRA 
switches from network programming to Channel 3 
Reports the pictures gets all lousy,” complained 
the customer. 

“OK, I'll come by this evening and we'll watch 
Channel 3 Reports together,” said the cable man. 

At the appointed time the cable man appeared 
at the complainer’s doorstep. “Come in, he’s sitting 
in there waiting for the news,” the wife announced 
as she opened the door. “But before you go in, you 
should know that he really is very pleased with the 
12 channels of television; this is just his way of 
being important.” 

The warning given, the cable man rounded the 
corner and strode into the living room. There, 
sitting not 6 inches from the 21 inch color tube sat 
an elderly gentleman in his 70’s. His nose was 
literally pressed to the screen. 

“Does he always look at television this way?” 
the cable man quietly asked of the woman of the 
house. 

“Always. ..at least since we got the cable. Be- 
fore that he got as far away as he could, sometimes 
he even moved his chair back out in the hallway.” 


The news began and the elderly viewer mo- 
tioned for the cable man to join him on the floor. “J 
just want you to see how ‘busy’ the picture looks 
when they come on from their news studio,” the 
subscriber remarked. 

“Don’t you get eye strain this close?” asked the 
cable operator. 

“This is how I enjoy my TV,” snapped the sub- 
scriber, “and don’t you start telling me to sit back 
in the chair; she does it all the time and I'll sit 
anyplace I please!” 

The cable man took a deep breath, knowing full 
well that at a distance of 6 inches even a nearly 
blind person was going to see every dot in the 
picture, even when there was not a noisy color 
camera working in a studio not adequately lighted. 

“There it is, gust a whole lot of busyness,” pro- 
claimed the subscriber. 

“Yup, that’s a busy picture all right,” agreed the 
cable operator. 

“Well, what are you going to do about it?” asked 
the subscriber. 

“Does the busyness bother you when they have 
a filmed report?” asked the operator. 

“No, and that is why I think you fellows can fix it 
up there at your antenna head, or whatever it is 
you call it,” snapped back the viewer. 

The operator pondered for a minute, started to 
explain that with his strip amplifier processors 
there was nothing he was doing to the signal that 
could possibly cause such a picture quality varia- 
tion, and then thought better of that. Suddenly it 
hit him. 

“Have you read the current issue of Consumer 
Reports?” he asked. 

“No, don’t get that thing. What does it say about 


this problem?” 

“Nothing directly. But it has a couple of pages 
warning people that when they get too close to a 
color TV picture tube they may be subjecting 
themselves to dangerous amounts of X-rays. I 
think the safe viewing distance” (and he pondered 
for a second) “is around 15 feet. Anything closer, 
and you may develop a medical problem.” 

The wife took the clue. “Herman, you get back 
here in this easy chair immediately!” she snapped. 
Herman scowled and with joints creaking rose and 
moved to the chair. 

“Won't enjoy the blamed thing as much any- 
more,” he muttered. 

“Can you see the busyness you complained 
about now?” asked the cable operator. 

“You know darn well I can’t,” came the reply. 

On the way out the door the wife took the cable 
operator aside. “J want to thank you for helping 
me with Herman. He was bound and determined 
that either you were going to fix that picture or he 
was going to have you take the cable out. He really 
enjoys those movies on Channel 19 at night, and I 
know that he'd be sorry when he had to go back to 
three channels on the antenna. But I couldn't get 
him to sit down where he belongs. And as long as 
he sat that close, I just knew he couldn't enjoy the 
reception. Thank you.” 

Alas, sometimes the best cable repair tool is a 
cable operator who is fast on his feet. 

So much for interference that viewers create in 
their own minds. Now to the real stuff, which even 
a fast-on-his-feet operator would have trouble ex- 
plaining away! 

The Adjacent Channel 


Of the many complex filtering problems faced 
by the system operator, the elimination of a non- 
desired adjacent channel signal is perhaps the 
most complex. “In-channel” non-desired signals 
(i.e. co-channel, noise) are virtually always elimi- 
nated (or attenuated) through clever application of 
antenna system designs. Adjacent channel signals 
often present problems that require combinations 
of antenna design, trapping and filtering. 


EXAMPLE LEVELS—OFF AIR 
+20 46dB > +20- 
34dB 


DIAGRAM 1 a 


Example One: The desired signal is on channel 
3. It is some 40 dB lower in level at the headend 
than non-desired signals on channels 2 and 4. In 
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real life, off the antenna for channel 3 we mea- 

sure —20 dBmV channel 3 visual carrier level, 

—26 dBmV channel 3 aural carrier level; and, 

+20 dBmV channel 2 visual, +14 dBmV channel 

2 aural; and +20 dBmV channel 4 visual and 

+14 dBmV channel 4 aural. 

Channel three obviously requires a pre- 
amplifier; a good one at that. Channel 3 antennas 
have probably been largely chosen based upon the 
weak channel 3 level, and perhaps some attention 
has been paid to co-channel sources for the channel 
3 signal. For now let’s assume that everything 
possible has been done in the design of the channel 
3 antenna array to maximize the channel 3 level 
and minimize the channel 2 and 4 levels. 

Our relative level differentials are respectively: 

Channel 3 visual to channel 2 aural = 34 dB 
difference. 

Channel 3 aural to channel 4 visual = 46 dB 
difference. 

If we install a 30 dBg (dB gain) channel 3 pre- 
amplifier at the antenna, with no other precau- 
tions, our relative levels change as follows: 

Channel 3 visual becomes +10 dBmV 

Channel 3 aural becomes +4 dBmV. 

However, in this process, because there is but 
1.5 MHz frequency spectrum between channel 3 
visual and channel 2 aural, and, channel 3 aural 
and channel 4 visual, we can reasonably expect 
some amplification of both the two non-desired 
carriers as well by the channel 3 pre-amplifier. 
How much amplification is determined largely by 
the ‘Q” or selectivity of the pre-amplifier chosen. 
Let’s assume a near best-case situation, based 
upon today’s state of the art. This results in a pre- 
amplifier gain of 28 dBg on channel 2 aural and 
channel 4 visual, which creates a new after pre- 
amplification differential as follows: 


EXAMPLE LEVELS—AFTER CHANNEL 3 PRE—AMP 


+48 


+42 


+32dBmV 


DIAGRAM 2 


Channel 3 visual to channel 2 aural = 32 dB 

Channel 3 aural to channel 4 visual = 44 dB 

The pre-amplifier reduced the non-desired chan- 
nel 2 aural and channel 4 visual signals by only 2 
dB (in actual practice there may be no reduction at 
all); reference the level of channel 3 carriers. So 
we have not gained much in the way of selectivity 
here; in fact, we have probably created a new 
problem or two. 

Our after pre-amplification levels become: 

Channel 2 visual (down 12 dB on the gain skirt of 
the channel 3 pre-amplifier) went from +20 dBmV 
to +38 dBmV 


Channel 2 aural (down 2 dB on the gain skirt of 
the channel 3 pre-amplifier) went from +14 dBmV 
to +42 dBmV 

Channel 3 visual went from —20 dBmV to +10 
dBmV 

Channel 3 aural went from —26 dBmV to +4 
dBmV 

Channel 4 visual (down 2 dB on the gain skirt of 
the channel 3 pre-amplifier) went from +20 dBmV 
to +48 dBmV 

Channel 4 aural (down 12 dB on the gain skirt of 
the channel 3 pre-amplifier) went from +14 dBmV 
to +32 dBmV. 


Now for the new problems we may have cre- 
ated. The pre-amplifier has a maximum output 
voltage (handling) capability. This varies from unit 
to unit, but typically with six potent carriers such 
as this (channel 2 A and V, channel 3 A and V, 
channel 4 A and V) we have either exceeded that 
“maximum output rating” or we are pushing it 
very hard. The slightest increase in level from any 
of the six carriers might well push the output 
capability of the unit over the brink, causing cross- 
mod (overload) of the pre-amplifier. Even if the 
channel 2 and 4 signals are Grade A (i.e. local) in 
stability the channel 3 signal will at times come 
way up, typically by 20-30 dB, all by itself, as trop- 
ospheric (weather) conditions change. This en- 
hancement in channel 3 signal level will easily be 
sufficient voltage increase (as the channel 3 A and 
V input carrier levels to the pre-amplifier rise) to 
push the unit into cross-mod. We'll come back to 
this problem shortly. 

Then there is the processor problem. Obviously, 
any type of processor (i.e. heterodyne, strip [on 
channel] or even demodulator) is going to have 
difficulty “resolving” the desired channel 3 signal 
when it is sandwiched between the two bodacious 
channel 2 and 4 signals. 

How do you resolve the problem? 

The first option is a bandpass filter; one de- 
signed to pass only channel 3 (A and V) but to 
reject channel 2 (A and V) and channel 4 (A and V). 
A bandpass filter is a mixture of tuned circuits, 
designed to pass channel 3 and to reject all others. 
Like all highly selective (ie. Hi-“Q”) tuned cir- 
cuits, it is temperature and environment sensitive. 
When initially aligned, the capacitors and coil or 
other formed inductors are in a moderate (lab) 
room temperature. When you install the unit in an 
environment that is similar in temperature (and 
humidity), you can expect the same approximate 
results as the original alignment technician 
achieved. But, if the unit is installed in an environ- 
ment which is much colder, or warmer, and/or 
much wetter (i.e. more humid) or much drier, the 
physical characteristics of the capacitors and more 
precisely the coil or formed inductors change. In a 
word, the unit “re-tunes” because of the environ- 
ment. And where there had been a sharp, deep 
trap-null (i.e. rejection) of say channel 2 audio 
(59.75 MHz), the changed characteristics of the 
filter may now locate the deep channel 2 aural 
carrier trap/null a few hundred kHz higher or 
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lower in frequency. So rather than concentrating 
maximum trapping on 59.75 MHz, as the unit was 
originally designed to do, the trap circuit now is 
centered on (say) 59.95 MHz. And rather than 25 
dB of channel 2 aural carrier rejection, the envi- 
ronment re-tuned unit now has 10 dB of channel 2 
aural carrier rejection. 

So for obvious reasons, a bandpass filter must 
be installed in a stable, reasonably comfortable 
operating environment. This typically means the 
headend facility itself, which rules out climbing 
the tower with the channel 3 bandpass filter under 
your arm and installing the unit in a box (weather- 
proof or otherwise) several hundred feet above 
ground. If you have chosen a comfortably mild day 
to install the unit, things may work fine at first. 
But if the weather turns cold, or hot, with or 
without a dramatic change in the moisture index 
(humidity) of the air, the outdoor filter will change 
characteristics on you. 

Yet we do need to filter ahead of the pre- 
amplifier. So what to do? 

There has been a general rule of thumb in CATV 
for years that you should always install the pre- 
amplifiers at the antenna, before any downlead 
loss. Let’s see why this is typically the best proce- 
dure to follow. 


(1) Downleads have loss, being passive in na- 
ture. 

(2) Any signal loss of a passive nature, ahead of 
the first amplification stage (i.e. ahead of pre- 
amplification), contributes to the noise figure of 
the pre-amplifier. 

How is that possible? At the antenna we have 
two forms of antenna induced voltages present; a 
signal voltage from the desired station, and, a 
signal voltage from background noise factors (i.e. 
power lines, the atmosphere, etc.). If you con- 
nected an infinitely long piece of downline to the 
antenna, the signal voltage and the background 
noise voltage would diminish at the same rate per 
foot or hundred feet of downline. However, at the 
first stage of amplification, there is a new type or 
form of noise present: amplifier noise. Because 
there is no such thing as a perfect (i.e. noisefree) 
amplifier, any amplifier must, in the process of 
amplifying whatever input signal it sees at its 
input, also contribute some amplifier noise to the 
signal. This is unavoidable, although by careful 
selection of a quality “low noise” pre-amplifier, we 
can minimize the amount of noise contribution 
from the first amplifier stage(s). 

So let’s assume we have a —20 dBmV TV car- 
rier, and a —50 dBmV background noise, at the 
input to the channel 3 pre-amplifier. If the pre- 
amplifier has 30 dB of gain, and a 2 dB noise figure, 
what have we accomplished through amplifica- 
tion? : 

The signal to noise ratio at the input to the pre- 
amplifier is: 

TV signal level = —20 dBmV 

Background Noise = —50 dBmV 

The ratio is therefore 50 — 20 or 30 dBmV. 

Now the 30 dB gain pre-amplifier raises the TV 
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BACKGROUND NOISE 
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DIAGRAM 3 


signal to +10 dBmV and the background noise to 
—20 dBmV. Our ratio at this point is still 30 dBmV, 
right? 

Wrong. The pre-amplifier has a noise factor or 
figure of its own of 2 dB. Therefore, for our pur- 
poses, the noise level or background noise changed 
from the —50 dBmV present at the input to —48 
dBmV. So now we have —48 dBmV plus the 30 dB 
of gain or —18 dBmV; with a signal level of +10 
dBmV. The signal to noise ratio now is: 

Signal level = +10 dBmV 

Noise level = —18 dBmV 

The ratio is therefore +10 minus —18 or 28 dB. 

And all of this time you thought that pre- 
amplifiers provided improved noise figure and sig- 
nal to noise ratios! Well they do, but only as a 
relative number when you compare them to say a 
10 dB noise figure processor front end noise figure. 
For exercise, let’s look at how that is possible. 


7~<_— TV SIGNAL= —20dBmV —-» 


BACKGROUND 


30dB GAIN NOISE= —50dBmvV 


5.0dB NF PRE—AMP 
LF AT Cra S 


TV SIGNAL= 
+10dBmV 


+H DOWNLINE LOSS= 3.0dB —————> 


TV SIGNAL=—23dBmy ———————> 


BACKGROUND 
NOISE= —53dBmV 


BACKGROUND 

NOISE= —15dBmV 

(INCLUDES 
PRE—AMP NOISE) 


TV SIGNAL= 
+7dBmV 

BACKGROUND 

NOISE= —18dBmV 


TV SIGNAL= +7dBmyv —————_——_s 
BACKGROUND 
NOISE= —21dBmV 


SIGNAL TO (INCLUDES 2dB NF) 


NOISE 125u8 SIGNAL TO NOISE= 28dB —————> 
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Take the —20 dBmV antenna level signal and 
the —50 dBmV background noise signal and now 
replace the 2 dB noise figure pre-amplifier with a 
10 dB noise figure processor. Here is what hap- 
pens: 

Signal level = —20 dBmV 

Background noise = —50 dBmV 

The signal to noise ratio at the input is (as pre- 
viously) 30 dB. But, the input has a 10 dB noise 
figure (i.e. the processor input stage has this noise 
figure), so our real signal to noise ratio within the 
processor, but after the input processor stage is 30 
dB minus 10 dB or now 20 dB. That is some bunch 
worse than the 28 dB in our pre-amplifier example. 


So what does all of this have to do with getting 
rid of adjacent channel interference? Recall that 
our original problem was a weak channel 3 sand- 
wiched between two strong channel 2 and 4 sig- 
nals. And that in the process of applying pre- 
amplification to channel 3, we created such over- 
powering signals on 2 and 4 that our pre-amplifier 
probably folded up and quit; and, the processing 
unit would function poorly if at all. 

So we suggested perhaps we needed a bandpass 
filter, to separate three from channels 2 and 4. 
Only the pre-amplifier needs to be at the top of the 
tower, and the bandpass filter because of its envi- 
ronmental sensitivities will not play there. 

So, do we really need the bandpass filter at the 
top of the tower? We certainly do need to attentu- 
ate channels 2 and 4 ahead of the pre-amplifier; 
that is unquestioned. Years ago there was evey 
argument for putting the pre-amp up-top. Perhaps 
times have changed. 


What is the primary advantage to a top-located 
pre-amplifier? 

(1) At the antenna it is located where the maxi- 
mum amount of off-air signal is available; at any 
point thereafter the signal is attentuated by what- 
ever passive loss there is in the downline. 

Are there other advantages to being up-top? No, 
there are none. So are there dis-advantages to 
being up-top? Yes, and some of them are: 

(2) The inability to perform any signal trapping 
or filtering or both with Hi-Q tuned circuit passive 
stages ahead of the pre-amplifier; 

(3) The long-climb upwards to repair or check 
out any on-the-fritz pre-amplifiers; 

(4) The inaccessibility of the pre-amplifiers dur- 
ing poor weather (have you ever tried to climb a 
400 foot 1/2 inch radial-ice-loaded tower!) 

(5) The vulnerability of the pre-amplifier to 
weather and storm damage (lightning in particu- 
lar); 

(6) The inability to inject a test signal (for FCC 
tests or peace-of-mind tests) ahead of the pre- 
amplifier. : 

So what are the trade-offs? Suppose you did 
seriously consider putting the pre-amplifiers down 
inside of the headend. What will it cost you in the 
almighty signal-to-noise ratio department (remem- 
ber signal to noise is the primary “CATV Margin” 
which most of us have to sell)? 

Downline (passive) loss. 


How about some numbers. If you are using 
downline cable with 1.0 dB loss per 100 feet at 
your operating channel, and you have 300 feet of 
downline, your loss is simply 1.0 dB times 3 or 3.0 
dB. Now, if your present pre-amplifier is a 5.0 dB 
noise figure device (only the newer pre-amps pro- 
duced in the last few years have real noise figures 
down in the 2.0 dB region), what you presently 
have is a situation where if you took out your 
present antenna mounted pre-amp (5.0 dB noise 
figure) at the top of the tower, and replaced it with 
a 2.0 dB noise figure unit at the base of the tower 
or in the headend, you would come out as follows: 

TV signal level at antenna = —20 dBmV 

Background noise at antenna = —50 dBmV 

Input to pre-amplifier signal to noise is 30 dB. 


With your 5 dB noise figure pre-amplifier, the 
output of the pre-amplifier signal to noise will be 
30 dB minus 5 dB or 25 dB. 

Now swap out to a 2.0 dB noise figure pre-amp 
at the base of your 300 foot tower. 

TV signal level at antenna = —20 dBmV 

Background noise at antenna = —50 dBmV 

TV signal level at base of 300 foot downline 
(with 3.0 dB downline loss) = —23 dBmV 

Background noise at base of 300 foot downline 
= —53 dBmV 

With your 2.0 dB pre-amplifier, the input signal 
to noise is still 30 dB, and the output becomes 30 
dB less the 2 dB noise figure, or 28 dB. Son of a 
gun, we are 3 dB better off than we were with the 
5.0 dB antenna top pre-amp. 

Haven't we forgotten something? Like band- 
width noise? 

Bandwidth noise is the theoretical noise-floor 
created when the noise in a 4.0 MHz (TV video 
information) bandwidth is measured after the re- 
ceiver (or receiving) input stage is terminated in a 
75 ohm resistive load. Theoretically, the noise 
floor (i.e. the lowest noise we can have with a 4.0 
MHz wide bandwidth at 75 ohms) is —59 dBmV. 
That is as close to no noise as we can get with a 
(U.S. standards) 4.0 MHz bandwidth TV picture. 
And that assumes that there is no noise contribu- 
tion to the receiving system save the noise of the 
properly terminated input to the receiver. 

That's theory. But it is not real-life practice. In 
real life, there will never be a situation at VHF 
where the limiting factor in signal-to-noise ratio 
development is the 4 MHz picture bandwidth noise 
floor. In real life, the noise floor is the amount of 
noise the antenna intercepts from the atmosphere. 
It may be —57 dBmV, or it may be —47 dBmV. But 
it is a real-life, measurable number, whatever it 
happens to be. And it will always be larger a 
number than —59 dBmV. 

It is therefore a real-live, undesireable signal 
voltage; a voltage made up of manmade or other 
source noise pulses. And as such, it will attenuate 
when passed down a passive downline just as the 
signal voltage will attenuate. 

When does theoretical noise become a part of a 
receiving system equation? Only when you take 
the real-live (measured) noise floor and subtract 


the real-dead passive downline loss and create a 
dBmV number than is equal to or lower than —59 
dBmV. An example: 

Noise floor as measured = —55 dBmV 

Passive downline loss as measured = 5 dB 

—55 dBmV minus 5 dB = —60 dBmV. 

—60 dBmV is less than —59 dBmV, so in this 
example we have just passed from the real-live 
noise floor being our limiting factor to the theoret- 
ical noise floor (—59 dBmV) being the limiting 
factor. 

So why not place the pre-amplifier downstairs? 
And what else should you do if it does go down- 
stairs? 

There is every real-life reason to get it down- 
stairs at low band VHF, and more often than not at 
high band VHF. At UHF...well, that may be 
another can of worms. Let’s look at three typical 
real-life situations now, using real-life measured 
types of numbers: 


CH.3 CH.12 CH.30 

ANTENNA SIGNAL LEVEL— —20dBmV —20dBmV —20dBmV 
BACKGROUND NOISE— —50dBmV —54dBmV 57dBmV 
AT ANTENNA 
ANTENNA SIGNAL TO— 30dB 34dB 37dB 
NOISE 
300’ DOWNLINE LOSS— 1.8dB 3.0dB 6.0dB 
BASE FEEDLINE SIGNAL 
LEVEL - —21.8dB —23dBmV ~26dBmV 
BASE FEEDLINE NOISE 
LEVEL - —51.8dB —57dBmV —59dBmvV (*) 
OUTPUT OF PRE—AMP 
1) VISUAL CARRIER LEVEL— +8.2dBmV +7dBmV +4dBmV 
2) BACKGROUND 

NOISE LEVEL ~ —21.8dBmV —27dBmV —29dBmV 
3) SIGNAL TO NOISE 

RATIO (INCLUDING 

PRE—AMP NOISE) — 28dB 32dB 30dB 

Channel 3 

Antenna signal level = —20 dBmV 

Background noise level at antenna = —50 

dBmV 


Antenna (point) signal to noise = 30 dB 
300 feet downline loss = 1.8 dB 
Base of feedline signal level = —21.8 dBmV 
Base of feedline background noise level = —51.8 
dBmV 
Output of 2.0 dB Nf 30 dB gain pre-amplifier: 
Visual carrier level = +8.2 dBmV 
Background noise level = —21.8 dBmV 
Signal to noise ratio = 30 dB less 2 dB noise 
figure = 28 dB S/N. 


Channel 12 

Antenna signal level = —20 dBmV 

Background noise level at antenna = —54 
dBmV 


Antenna (point) signal to noise = 34 dB 
800 feet downline loss = 3.0 dB 
Base of feedline signal level = —23 dBmV 


Base of feedline background noise level = —57 
dBmV 

Output of 2.0 dB Nf 30 dB gain pre-amplifier: 

Visual carrier level = +7 dBmV 

Background noise level = —27 dBmV 

Signal to noise ratio = 34 dB minus 2 dB noise 
figure = 32 dB S/N. : 

Note that while the feedline loss is higher at the 
highband channels (although it need not be if you 
utilized larger diameter/lower loss downline 
cable), the ambient noise level is lower by a 
greater number of dB(s). This is a typical situation 
where highband background noise is simply not as 
potent as lowband background noise; largely due 
to the fact that most man made noise sources have 
maximum output levels in the lower VHF region. 


Channel 30 


Antenna signal level = —20 dBmV 

Background noise level at antenna = —57 
dBmV 

Antenna point signal to noise = 37 dBmV 

300 feet downline loss = 6.0 dB 

Base of feedline signal level = —26 dBmV 

Base of feedline background noise level = —59 
dBmV |*] 

* — note that when we subtract the 6.0 dB 
feedline passive loss from the —57 dBmV back- 
ground noise level at UHF, we fall below the —59 
dBmV 4 MHz noise floor; therefore, now the —59 
dBmV noise floor of a perfectly terminated re- 
ceiver becomes our real-life noise floor. 

Output of 3.0 dB Nf 30 dB gain pre-amplifier 
Visual carrier level = +4 dBmV 
Background noise level = —29 dBmV 
Signal to noise ratio = 33 dB less 3.0 dB noise 

figure = 30 dB. 

So whereas at low band we degraded the effec- 
tive signal to noise ratio by 2 dB and at high- 
band we degraded the effective signal to noise 
ratio by 2 dB again, at UHF our degradation is 7 
dB. 

The VHF degradation can be improved with 
lower downline losses; as can the UHF degrada- 
tion. But there are limits in economics and tower 
loading as to the maximum size (and quantity 
thereof) of downline cables we can run. 

Note again that background real-life noise levels 
(as measured on-channel over a 4.0 MHz band- 
width, with no signal present) decline as the fre- 
quency goes higher. This helps to offset the addi- 
tional downline losses at high band VHF but it 
works against us at UHF where we rapidly ap- 
proach (and drop below) the theoretical —59 
dBmV noise floor. In practice, —59 dBmV moves 
from the theory side of the ledger to the real life 
side of the ledger as soon as we reach it (as a 
practical number) in a real life situation. You reach 
it quite quickly at UHF, but at VHF you would 
have very long and very lossy downlines before it 
became a real-life number. 

Going back now to our original problem, which 
was making a low noise, high gain pre-amplifier 
play at the base of the tower; it should be evident 
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that if you perform your own calculations, and 
carefully choose your own downline (to minimize 
downline passive losses) there should seldom be a 
situation where your signal to noise degradation 
exceeds 1-2-3 dB in real life; by moving the pre- 
amplifier downstairs. Perhaps your real life situa- 
tion can even be held constant to your present 
signal to noise ratio, if you substitute a larger 
diameter, lower loss downline for that presently in 
use or presently planned. If you can save sufficient 
dB’s of downline loss by going to lower loss down- 
line cable, you may end up ahead or at least even 
with where you now are; and gain the advantage 
of being able to control the environment for the 
pre-amplifier and the associated bandpass filter 
and/or traps in the process. 

What we are really talking about here is a trade- 
off. We know that at the very best, locating an un- 
protected (i.e. non-bandpass filtered) pre-amplifier 
on top of the tower in the presence of one or two 
very potent adjacent channel signals is going to 
cause us no end of grief. Sooner or later, and 
probably quite often, the channel 3 picture in our 
example is going to be degraded by either/or both 
channel 2 aural and channel 4 visual carriers. This 
may be there one minute and gone the next, as 
channel 3 goes up and down in level. It may be 
perfect for days on end and then degraded for 
more days on end as the weather changes about 
us. In any case, it is going to be a less than satisfac- 
tory arrangement, and destined to stay that way 
until we can give the much-needed channel 3 pre- 
amplifier a decent clean opportunity to do what it 
was intended to do; pre-amplify the weak channel 
3 signal. 

Now, do you filter or do you trap? 

As Hansel Mead described in the March 1976 
CATJ (see pages 40-45), a bandpass filter (or pass- 
band filter if you like) creates an acceptable-to-the- 
desired-signal match within the bandpass of the 
filter, but a very poor match for any spectrum 
falling outside of the desired passband. This means 
that in a sense non-passband frequencies are re- 
jected by the filter through designed-on-purpose 
mis-match. The channel 3 bandpass filter faces the 
channel 3 signal with an acceptable match, and 
channel 3 energy passes on through the unit. But 
the match seen by the channel 2 (and 4) signal 
energy (and virtually all other frequencies) is so 
poor that the energy reflects from the input port 
on the filter (and heads back up the transmission 
line to the antenna). 

On the other hand, a bandstop device (i.e. a 
signal trap) presents a poor or non-acceptable 
match only to the signal or frequency to which it is 
tuned. In our example, we originally had potent 
channel 2 and 4 carriers; visual and aural on both 
channels. To insure that all four carriers are not 
amplified by the channel 3 pre-amplifier (which is 
what causes us our problem in this situation) 
would require four separate tuned traps; see dia- 
gram 6. 

There is a practical rule of thumb that says you 
should insert as few tuned circuits ahead of the 


2V TRAP 
2A TRAP 
4V TRAP 


DIAGRAM 6 


pre-amplifier as you can get by with. In other 
words, keep it simple before the first (noise figure 
establishing) stage in the chain; retaining any 
really “heavy” filtering and use of tuned circuits 
for after the first (pre) amplifier stage. The same 
general procedure is found in a heterodyne pro- 
cessor, for example, where bandpass shaping is 
done almost exclusively at i.f. 


A POSSIBLE, BUT UNWISE 
AND IMPRACTICAL SOLUTION 


If you carefully analyze what you are really try- 
ing to do in our channel 3 situation, you will prob- 
ably come to the conclusion that at the pre- 
amplifier segment of the system, you are really 


2V = +20dBmV 
2A = +14dBmV 
3V = —20dBmV 
3A = —26dBmV 
AV = +20dBmV 
4A = +14dBmV 


<—___ 
2V = +30dBmV 
2A = —11dBmV 
3V = —22dBmV 
3A = —28dBmV 
4V = —5dBmV 
4A = —36dBmV 
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trying to do nothing more than selectively attenu- 
ate the bodacious channel 2 and 4 carriers; just 
enough so that the channel 3 pre-amplifier will 
function, as a low noise pre-amplifier, reliably. 

Do you really need to get rid of the channel 2 
visual carrier and the channel 4 aural carrier; at 
this point? 

Here are the tradeoffs. You can install a Hi-Q 
bandpass filter at the base of the feedline immedi- 
ately ahead of the channel 3 in-headend pre- 
amplifier. This will cost you 2.0 dB bandpass filter 
loss (see diagram 7), and it will attenuate channel 2 
visual by 50 dB, channel 2 aural by 25 dB, (channel 
3 V and A by 2.0 dB [thru loss] ), channel 4 visual 
by 25 dB and channel 4 aural by 50 dB. There may 
be additional loss presented. If the bandpass filter 
is inserted into the downline at a point where the 
source (i.e. input) and load (i.e. output) match pre- 
sented to the filter proper is poor (i.e. less than say 
16 to 20 dB RTL minimum), it may be necessary to 
insert a match-pad at the BPF input or output port 
to insure that the filter sees an honest 75 ohm 
resistive type of impedance. Bandpass filters are 
generally very susceptible to detuning when they 
are looking at a poor (design) match at either (or 
both) ports. If the match is poor, the filter is likely 
to actually detune itself, because of the standing 
waves set up by the poor match. It takes at least a 
3 dB (and possibly a 6 dB) pad to re-establish the 
match; and a 3 dB pad is another passive loss 
source that will further degrade the signal to 
noise. Needless to say, the pad is to be avoided. 


2V = +20dBmV 
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Our other option is to ignore, for now, the po- 
tent channel 2 visual and channel 4 aural carriers; 
they are far enough down on the gain skirt of the 
channel 3 “single channel” pre-amplifier as to not 
present a summed-carrier problem for overload 
potential of the pre-amp; in our example situation. 
If we ignore the two adjacent channel far-away 
carriers (diagram 8) we can concentrate on the two 
adjacent channel near-by carriers; or channel 2 


aural and channel 4 visual. This suggests that 
ahead of the pre-amplifier where attenuation must 
be selectively applied to these two carriers that 
narrow bandwidth deep notch traps should be em- 
ployed. 

TYPICAL BPF INPUT 


TRAP ON LOWER 
ADJ. CARRIER 


BAND PASS FILTER 


TRAP ON UPPER 
ADJ. CARRIER 


DIAGRAM 9 


Most high quality bandpass filters currently on 
the market for CATV applications are actually 
bandpass filters plus traps. The filter portion has 
certain parameters; which are augmented or ex- 
panded with the addition of trap networks (see 
diagram 9). Standing alone, the filter provides 
passband characteristics for the desired channel; 
but contributes very little attentuation to the 
nearest two immediately adjacent channel 
carriers. A channel 3 BPF, for example, less the 
traps, typically has an attenuation factor on chan- 
nel 2 aural of less than 4 dB and a similar amount 
of attenuation on channel 4 visual. It is the built-in 
traps, within the filter, which really do the “num- 
ber” on these two immediately adjacent carriers. 

The trap creates a frequency-selective mis- 
match. That is, a trap tuned to channel 2 aural 
carrier frequency intentionally creates such a poor 
match for energy on this frequency that the en- 
ergy is blocked or reflected at that point. A trap 
has a bandwidth just like any other tuned circuit 
device; and the mismatch created can be plotted in 
any of several ways. It can be plotted as: 


OUTPUT 


(1) The amount of attenuation present (through 
the trap) at any specified frequency; 

(2) The actual 75 ohm match (or VSWR) at any 
given specified frequency; 

(3) The percentage of power present at the spec- 
ified frequency which passes through the device, 
as a function of the total power present at that 
frequency at the input to the device. 

(4) The bandwidth of the mis-match, at any spec- 
ified through-loss parameter (i.e. the width of the 
frequency spread, specified by the upper and 
lower frequency at which the loss is [say] 3 dB or 
greater; due to the presence of the trap). 

(5) The phase-error created by the trap, in de- 
grees of phase “change”, as a function of the fre- 
quency range immediate adjacent to and within 
the trap bandwidth. 
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For different purposes, we have different mea- 
surement concerns. In the simple “how far down 
must I trap channel 2 audio (or 4 picture) to keep 
the channel 3 pre-amp from overloading?” depart- 
ment, we are dealing with a not complex black and 
white number. So many dB down, and the pre-amp 
ceases to cross modulate or overload. 

In trapping channel 2 audio we are equally con- 
cerned with how much (if at all) we simultaneously 
trap channel 3 picture (or when trapping channel 4 
picture how much we simultaneously trap channel 
3 audio). We already know that a bandpass filter 
will create approximately 2 dB (or whatever your 
unit’s number may be) through-loss across all of 
channel 3; and that this through-loss becomes a 
degrading factor in our overall signal to noise 
scheme for the desired channel 3. Now, can we 
insert a tuneable trap on channel 2 audio and 
knock the audio down far enough so that channel 2 
audio no longer threatens to overload the channel 
3 pre-amp, and, at the same time not create more 
than 2.0 dB of loss on channel 8 picture? 

And, in trapping channel 4 picture, can we in- 
sert the trap and tune it in such a way that channel 
4 picture no longer threatens to overload the chan- 
nel 3 pre-amp; but still not: 

(1) degrade channel 3 audio by more than say 
the 2.0 dB example for our channel 3 bandpass 
filter, or, 

(2) degrade the channel 3 color sub-carrier re- 
gion so as to create color smear (phase error) on 
channel 3 with the channel 4 picture carrier trap? 

Fortunately, a quality tuned trap will do the 
proper job on channel 2 or 4 non-desired carriers, 
with only minimal damage to any of the channel 3 
components. 

Why use two traps in our example rather than a 
single bandpass filter? Primarily because there is 
less opportunity with two traps to degrade chan- 
nel 3 than there is with a single bandpass filter, 
and a channel 3 bandpass filter contains two traps 
anyhow. 

Now if you can attenuate the non-desired chan- 
nel 2 audio and channel 4 video carriers with two 
traps ahead of the channel 3 in-headend pre- 
amplifier, so the channel 3 pre-amplifier can func- 
tion as it was originally intended to function, are 
we now ready after trap / trap / pre-amplifier to 
process the channel 3 signal for system carriage? 
Probably not. Coming out of the channel 3 pre- 
amplifier we still have some mighty potent non- 
desired carriers. Channel 2’s video and audio car- 
riers and channel 4’s video and audio carriers may 
not be high enough to create problems with the 
channel 3 pre-amplifier, but they are still plenty 
high enough to cause problems with virtually any 
available present day signal processor. So before 
we can AGC, shape and control the channel 8 sig- 
nal, we are going to have to do some more clean up 
work. 


Because the channel 3 level is now sufficiently 


high to stand some additional through-loss, this is 
the spot to put in the bandpass filter for channel 3. 


Again, there is the endless problem with proper 
impedance matching. Just because the pre- 
amplifier power supply output says “75 ohms” and 
the processor input says “75 ohms” does not mean 
that the match at 75 ohms is (1) particularly good, 
or, (2) is purely resistive. In fact, a typical pre- 
amplifier power supply output jack has a match of 
around 20 dB (which translates to a voltage loss 
through mis-match of 10%); and the typical pro- 
cessor input has an input match no better than 15 
dB (which is a voltage loss of 18% due to mis- 
match). The voltage loss due to mis-match is bad 
enough. But there is more to it than that. 

Let’s say the real life match integrity of a pre- 
amp power supply output spigot is 20 dB. This is, 
as noted, a voltage loss through mis-match error of 
10%. In other words, if the real signal voltage out 
of the pre-amplifier power supply is supposed to 
be +8 dBmV (2,512 microvolts), a 10% voltage 
loss though the 20 dB match translates to as much 
as 251.2 microvolts lost in the transfer from the 
pre-amplifier power supply output spigot to the 
device connected on the output (typically a piece of 
75 ohm cable). 


PRE—AMP POWER SUPPLY 
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For purposes of illustration, let’s assume for the 
moment the cable on the output of the pre- 
amplifier power supply is a “perfect” 75 ohm 
match; no mis-match at all to a proper 75 ohm 
termination. But on the opposite end of the piece 
of “perfect” 75 ohm cable is the input to the pro- 
cessor, which has a 15 dB match. As noted, a 15 dB 
match creates a voltage loss of 18%. So the 2,512 
microvolt (+8 dBmV) signal out of the pre- 
amplifier ends up being 2,512 microvolts minus 
251.2 microvolts or 2260.8 microvolts (just over 
+7 dBmV now). And then that 2260.8 microvolts 
of signal (through our “perfect” match 75 ohm 
jumper cable, which also has no loss for our ex- 
ample) sees a 15 dB “match” input to a channel 
processor. The 15 dB match creates an 18% volt- 
age loss, so the 2260.8 microvolts now has a real 
life level of 18% less than 2260.8, or 1853.9 micro- 
volts. That is very close to +5.5 dBmV. In our 
little “linking” game from pre-amplifier power sup- 
ply to inside of the processor, we have just given 
away 2.5 dB of our signal voltage! 

That is one very lossy jumper connection. 


I 


As bad as the loss due to mis-match may be, 
there are worse problems when a bandpass filter 
with an extreme sensitivity to match is inserted 
into the line between the pre-amplifier power sup- 
ply output and the input to the processor (diagram 
tt): 


Mis-match is actually nothing more than a con- 
venient “scale” to measure voltage loss due to 
unmatched inter-connecting impedances. If the 
standard of reference is 75 ohms, as it is in CATV, 
then any device with a non-75 ohm port is out of 
step with our standard. A 20 dB return loss match 


20dB MATCH—BUT WHAT IS THE IMPEDANCE ? 
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(RTL) may have a real life impedance of 92 ohms 
or areal life impedance of approximately 61 ohms. 
Knowing that the match is 20 dB does not tell us 
which side of 75 ohms we are on. We could conceiv- 
ably plug two “20 dB match” devices together; one 
of which has an output impedance of 61 ohms and 
the second of which has an input impedance of 92 
ohms. Both have a 20 dB “match,” but only as a 
reference to the 75 ohm standard. If the 61 ohm 
output impedance of the first unit is our reference 
for this particular interconnection, then the 92 
ohm “load” of the second device is no longer pre- 
senting a 20 dB match to the “interconnection;” 
the device ahead of it is 61 ohms and the match is 
now approximately 12.5 dB (or a voltage loss of 
24%). 

This raises a whole series of questions. All of 
which can be reasonably solved, at least for dis- 
cussion purposes, by inserting between the two 
ports (61 ohm output port and 92 ohm input port) a 
“match pad;” a 75 ohm device that presents a 75 
ohm “load” to the output of the 61 ohm device, and 


PRE—AMP 
POWER SUPPLY 
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a 75 ohm “source” to the input of the 92 ohm device 
(diagram 12). Now rather than creating a singular 
24% voltage loss we create two 20 dB match, or 
10% voltage losses. It may not seem like much of 
an improvement, but it is far better than sustain- 
ing the 12.5 dB match possible when a 61 ohm 
output port sees a 92 ohm input. port. 

The match pad does more than reduce the volt- 
age loss; it maintains the integrity of the original 
factory (or your bench) alignment of the bandpass 
filter. If proper care has been taken in the filter 
alignment, the unit was aligned between a set of 
high integrity (i.e. 30 dB match or better) 75 ohm 
source and load impedances. To duplicate the same 
bandpass characteristics in field use, the filter 
needs to be surrounded by the same type of source 
and load impedances. 

But hark. ..what are we doing here? We were 
originally concerned that because of some percent- 
age of mis-match, we were losing voltage (i.e. sig- 
nal) in transfering from one unit to another unit. 
So now here we are “suggesting” that one way to 
cut down on mis-match loss is to insert a pad in 
between two non-perfect 75 ohm devices, thereby 
forcing a match to 75 ohms. This may cut down the 
75 ohm mis-match loss, but what about the passive 
through-loss of the pad? Is that not also a voltage 
loss? 

Alas, there is no such thing as a free lunch. 
Somebody has to pay for the hard boiled eggs and 
potato chips; and in this case the price of the beer 
just went up. 

So what type of trade off is satisfactory? Are we 
trading a dB or two of mis-match loss for 3 dB of 
pad loss (plus yet some more mis-match loss)? 
What kind of “good deal” is this! 

If you could correctly determine the match (and 
impedance) of every input and output port in your 
headend system (i.e know the direction either side 
of 75 ohms the match is centered), you could prob- 
ably laboriously compute the trade offs with in- 
serting 3 dB (or 6 dB) match-pads between every 
improperly matched set of units. But making this 
type of impedance measurement is beyond the test 
equipment capacity of most CATV systems, so we 
pretty much have to revert to a cut and try ap- 
proach when it is pure voltage levels we are con- 
cerned with. If you can insert a 3 dB 75 ohm pad in 
the line between units “A” and “B” (diagram 18), 
and measure less than a 3 dB voltage drop at point 
“C” you can be reasonably sure that there was a 
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mis-match of some nature between “A” and “B”. 
You might even find that the 3 dB pad created no 
voltage change, and in some rare circumstances, 
you may find that inserting a 3 dB pad between 
“A” and “B” actually raises the signal level at point 
“C”. No change (i.e. no 3 dB drop) or a positive 
change (i.e. insertion of 3 dB pad results in more 
signal voltage present) strongly suggests that 
your A to B match was at best poor. 


Which leads us back to inserting the bandpass 
filter between the pre-amplifier power supply out 
put and the input to the processor. In our ex- 
amples previously, we attributed the match at the 
input to the processor as 15 dB; or an 18% signal 
voltage loss at the input port of the processor. 
Unfortunately, of all of the ports between the an- 
tenna output and the headend channel combiner, 
the weakest one of all (as far as match integrity) is 
invariably the input port on the processor. This is 
especially true with processor units which have 
multiple channel (i.e. turret tuner) inputs. If you 
have ever had occasion to check match integrity on 
say a Channel Commander I, as you twist the 
turret tuner from channel 2 to 3 to 4 (etc.) through 
13, you probably already know that in most situa- 
tions the turret tuner has a match between 6 and 8 
dB. That’s right, a match which results in a voltage 
loss in transferring from the input coaxial connec- 
tor to the first active stage of the processor of 
from 40% (8 dB match) to 50% (6 dB match). That 
is a bunch of loss! You may have a marginal (as far 
as AGC is concerned) 0 dBmV input to such a unit; 
0 dBmV as measured at the end of the last cable 
connecting to the processor input connector. Now 
if the match is 6 dB, what is the “real” signal 
voltage that ends up tickling the grid of the RF 
amplifier stage in the turret tuner of the proces- 
sor? Fifty percent less than 1,000 microvolts, or 
500 microvolts. That is a whopping 4 dB signal 
loss, and a 4 dB degradation in noise figure (or a 
loss of 4 dB in signal-to-noise) at that point. This is 
often “more signal voltage loss” than you have 
managed to accumulate all the way through the 
mis-matches between the antenna and the down- 
line and the pre-amplifier and the traps and even 
the bandpass filter. 

Weare not picking on the Commander I; it is no 
worse than virtually all other turret tuner (i.e. 12 
channel) RF front ends on processor units. And if 
it makes you feel any better (or worse), the TV 
receiver turret tuner in your customer’s home is 
no better off; if anything it is worse. The single 
channel processors are a tad better, some have 
input matches in the mid-teens, but none are what 
you would generally consider “efficient matches.” 

And the bandpass filter? Remember that it has 
two problems with mis-match. If there is a mis- 
match, there is signal voltage loss; pure and sim- 
ple. But that is only part of the problem with a 
Hi-Q” tuned system like the bandpass filter. The 
mis-match creates an imperfect source and imper- 
fect load on the filter, and that is almost guar- 
anteed to de-tune the filter. An example of that is 
shown separately here. 
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So we are back to the match pads once again. 
Where should they go? 

If the device ahead of the bandpass filter (i.e. 
the source for the filter) has a 20 dB RTL, and the 
device after the filter (i.e. the load for the filter) 
has a 10 dB RTL, and you can at best only afford to 
give up 3 GB of signal, “where” do you give it up? 
You may not have a choice. Let’s play the number 
one more time, Sam. 


(1) No Match Pads 

(A) Match at output of pre-amplifier power 
supply: 20 dB 

(B) Match of interconnecting 75 ohm jumper 
cable: 28 dB 

(C) Match of input to bandpass filter: 20 dB 

(D) Match at output of bandpass filter: 20 
dB 

(E) Match of interconnecting 75 ohm jum- 
per cable: 28 dB 

(F) Match of input to (turret tuner) proces- 
sor: 10 dB 


What signal voltage losses are involved here? 
First we will assume (which is not only dangerous 
but an unlikely happenstance) that all of the non- 
75 ohm matches are on one side or the other of 75 
ohms. Let’s say they are all high, just for sake of 
uniformity. 

(A) Pre-amp power supply output: 92 ohms 

(B) Interconnecting cable: 81 ohms 

(C) Input to bandpass filter: 92 ohms 

(D) Output of bandpass filter: 92 ohms 

(E) Interconnecting cable: 81 ohms 

(F) Input to processor: 142 ohms (ouch!) 

We have “deep” matching devices on both ends 
(i.e. pre-amp power supply on the source end and 
processor input on the load end) of our “chain.” So 
we can conclude with some accuracy that this little 
“chain” of equipment is fairly well isolated in 
terms of reactance from things before and after 
the chain. The input or source impedance is 92 
ohms, and for “this chain” that becomes our stan- 
dard. In other words, forget about 75 ohms for 
now. 

The 92 ohm power supply output sees an 81 ohm 
cable. That is a 4% signal voltage loss. Next the 82 
ohm cable sees a 92 ohm input port on the band- 
pass filter. That is another 4% signal voltage loss. 
Then the 92 ohm output port on the bandpass filter 


sees another 81 ohm piece of cable; another 4% 
voltage loss. Finally, the 81 ohm piece of cable sees 
a 142 ohm input load on the processor tuner; a 
27% voltage loss (81 ohms is referenced to 142 
ohms, not 75 ohms). 


Now let’s run that through in microvolts. If the 
output from the pre-amplifier power supply is +10 
dBmV (3,162 microvolts), the first 4% voltage loss 
drops us to 3035.5 microvolts. The next 4% volt- 
age loss drops us to 2914 microvolts. The next 4% 
voltage loss takes us down to 2797.5 microvolts. 
Now we are going into the tuner from our 81 ohm 
jumper of 59 with 2797.5 microvolts, and we sus- 
tain a 45% voltage loss in the process before 
reaching the (first) RF amplifier in the processor. 
That takes us down to 2042 microvolts, or just 
over +6 dBmV. So in the mini-chain we have 
given up just a tad under 4 dB of real signal. 
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Now suppose we insert a 3 dB pad in just one 
spot; between the output of the filter and the input 
of the tuner. Let’s assume for discussion the pad 
match is so good that there are no significant volt- 
age losses at either of its ports. 


At the output of the filter (92 ohms) we see a 75 
ohm 3 dB pad. That is a new 4% signal voltage loss 
(dropping us from 2797.5 microvolts to 2685.6 
microvolts). Thru the pad we sustain 3 dB of volt- 
age loss, which takes us down from 2685.6 micro- 
volts to 1890 microvolts. Now our 75 ohm match 
pad sees the 142 ohm input port on the processor 
tuner; and that is a 32% voltage loss. The net is 
1285 microvolts. Ouch. That sure didn’t help our 
signal level problem any. In fact the “3 dB” pad 
cost us nearly 4 dB of real world signal. 

So far we haven’t made a very good case for 
installing the match pad. Let’s have one last try. 

At the input to the processor, we have the op- 
portunity to sample the relative signal levels of six 
carriers of interest. They are respectively the vis- 
ual and aural carriers on channels 2, 3 and 4. 

By plugging into the processor “input test 
point,” and sampling the carrier levels with a spec- 


trum analyzer, here is what we find when several 
variations of system are employed (diagram 16): 


(1) No bandpass filter (A) 

Our pre-amplified channel 3 signal measures 
+10 dBmV visual and +5 dBmV aural as moni- 
tored at the input to the processor. However, the 
channel 2 carriers are respectivély +5 dBmV 
(video) and +10 dBmV (aural); and the channel 4 
carriers are respectively +13 dBmV (video) and 
+5 (aural). The channel 2 aural carrier is suffi- 
ciently high to cause herringbone beats into the 
channel 3 visual signal level and the channel 4 
video carrier will create similar problems. 

(2) With bandpass filter (B) 


The bandpass filter inserts between the pre- 


amp power supply and the input to the processor. 
The bandpass filter spec calls for 2 dB through loss 
on the desired channel, and 25 dB of rejection on 
the channel 2 aural carrier and a like amount on 
the channel 4 visual carrier. 
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Remember that this nearest-carrier (2A and 4V) 
attenuation comes from a trap located within the 
bandpass filter unit; one located on the BPF input 
and one located on the BPF output. The match 
from the pre-amp power supply to the input of the 
filter is 20 dB; but the match from the output of 
the filter to the input of the processor is only 10 
dB. What about the jumper cables? Don’t they 
help re-establish the match integrity? After all, 
they have a match of 28 dB. 
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No, for all practical purposes they are “opaque” 
to the 10 dB match at the processor end and the 20 
dB match on the power supply end; simply be- 
cause they are too short (as jumpers) to have much 
influence on the match at all. It takes several 
wavelengths of cable to create a “forced-cable- 
match” and most jumpers are but a fraction of a 
wavelength long. 


So look closely at the levels in diagram B; which 
indicates what the BPF actually does when it is 
mis-matched so severely at the output terminal. 
Note that rather than 25 dB of attenuation on 
channel 4 video, we have but 16 dB of attenuation. 
And moreover, the channel 3 aural carrier went 
down not 2 dB (the through-loss amount) but 6 dB. 

Why? 

Because the mis-match at the processor detuned 
the output trap on the bandpass filter; it moved 
the “trap” portion down in frequency where rather 
than sitting on 67.25 MHz (channel 4 visual), it was 
down straddling between channel 3 aural (65.75 
MHz) and channel 4 visual. This shifted the notch 
of the channel 4 video carrier trap in the BPF 
down in frequency, and this reduced the attenua- 
tion on channel 4 video and increased the attenu- 
ation on channel 3 aural. 


(3) Bandpass filter and 3 dB pad (C). 
Now with the 3 dB match pad installed be- 


tween the output of the BPF and the input to the 
processor, the BPF works better. It sees a better 
match, and consequently the trap built into the 
output of the filter works as originally aligned at 
the factory (or on your bench). All of the levels go 


down by 8 dB except for two; the channel 3 aural: 
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level comes up by 2 dB and the channel 4 video 
level goes down by 13 dB. Now the channel 4 video 
carrier should stay out of the channel 3 processor. 
So you see, it is possible to gain signal voltage 
with a pad! 
The “Thin Margin of CATV” will continue in the 
September issue of CATJ. 
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Compact (14 inches high, 28 inches wide, 23 inches deep), 
low cost ($1795.00*) , third generation field proven version of 
the most popular CATV time/weather origination package in 
the industry. Displays time, temperature, barometric pressure, 
wind velocity, wind direction, plus displays four card spots. 
Sony AVC-1400 (2:1) interlace camera. Designed for 24 hour 
per day operation, and a minimum of maintenance. 
* Deluxe Texas Electronics instrumentation available 

at slight additional cost. 


WEATHER SCAN 
Loop 132 — Throckmorton Highway 
Olney, Texas 76374 — (817/564-5688) 
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VLOCOM 


INTERNATIONAL MARKET FOR VIDEOCOMMUNICATION 


Videocassettes — Videodiscs — Cable Television Equipment 
Payor I 
Production Equipment — Duplication Equipment 


incorporating 
MIPCOM 


International Market for Communication Programs 


VIDEO '76 


International Video/Cable Conference 
Organized by the EBAV Group (Sweden) 


September 23-28,1976 
Palais des Festivals 
Cannes, France 


For six days, Cannes (France) will be the inter- 
national meeting place for the video community 
world-wide: Equipment manufacturers (cassette, 
disc, and cable), program producers, program 
distributors, educators, users. If you are involved 
in video, or planning to become involved, and 
if you are interested in the international market, 
you cannot afford to miss VIDCOM. 


Contact us for information on special group air 
fares. 


U.S.A. FRANCE GREAT BRITAIN 
c/o JOHN NATHAN Commissariat Général Int'l. Equipment & 
30 Rockefeller Plaza 3, rue Garnier Services Exhibition 
Suite 4535 92200 Neuilly Organization Ltd. 
New York, NY 10020 France 8 Dorset Square 
(212) 489-1360 747-8400 London NW1 

(01) 723-8232 

LIZ SOKOSKI 

U.K. Representative 
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CANADIANS! 


NO IMPORT 
PROBLEMS OR 
DELAYS. 


For high quality CATV products backed 
by reliable service, order from... 
COMM-PLEX ELECTRONICS LTD. 


DISTRIBUTORS OF: 


CORAL ¢ KAY ELEMETRIC © SADELCO ¢ MICROWAVE FILTER ° 
TRIPLE CROWN ELECTRONICS ¢ PHASECOM © TOMCO ¢ MID 
STATE COMMUNICATIONS ¢ CCS HATFIELD © VITEK 


For Free Catalogue and Information 
Call Your Comm-Plex Representative in Canada 


Montreal Toronto Vancouver 
Tel: (514) 341-7440 Tel: (416) 449-6263 ~ Tel: (604) 437-6122 
Telex: 05-826795 Telex: 06-966599 Telex: 04-354878 j 
Halifax 
Tel: (902) 423-7740 j 


An All Canadian Company 


CATJ 
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ORDER NOW! 


With the 1976 Television 
Factbook at hand, you 
have immediate access 
to the most authoritative 
and comprehensive 
source of facts and figures 
on the entire universe of 
Television and CATV. 


“ $74.50 


$67.00 FOR 5 OR MORE 
FACTBOOKS ORDERED AT 
SAME TIME. 


BIGGER & MORE COMPLETE THAN EVER...THE 1976 


The most complete and most easily used reference 


(eo) [o} 
television work on electronic media and related fields in the in- 


dustry — and the most factual—backed by solid profes- 


sionals and 30 years of publishing experience. @ 
ae (0)Q) Since 1945, the Television Factbook has been the au- 
thoritative source for information on all segments of 


In 2 BIG Volumes the industry. It is used by—and for information on: 
* television stations, networks * TV and film production 
firms and programmers * advertising agencies * advertisers * manufacturers and distributors of broadcast, 
CATV and electronic equipment « station sales representatives * Community Antenna Systems * communi- 
cation attorneys * consulting engineers » research, management and technical consulting services * broker- 
age and financing firms * the Congress and govemment agencies associated with broadcasting » educa- 
tional institutions « libraries * publishers and associations. ml TV STATION COVERAGE MAPS show Grade A 
& B contours. At least one full page is given to each commercial television station and includes such 
valuable data as: Percentage of coverage by counties—50% and over, 25-49% and 5-24%; total homes and 
TV Households, net weekly and average daily circulation —plus personnel, digest of rates, technical facilities, 
network affiliations, and sales representatives. i Educational, Canadian and International TV Stations have 
their own directories and are listed separately. Ml NEARLY 500 PAGES are devoted to CATV SYSTEMS. Sys- 
tems are listed alphabetically by states and cities. Ownership, address, telephone, personnel, number of 
subscribers, pay-cable status, population, starting date, channel capacity, stations carried, equipment, miles 
of plant, homes in front of plant, subscriber fees, ownership, local originations, etc., are given for each listing. 
And in addition, all persons or companies which have an interest in two or more systems or franchises are 
listed in a separate directory. Canadian CATV Systems are also carried separately as well as broadcasters 
having CATV holdings. ™ Also included are: * complete tabulations of station and receiver growth since the 
start of TV « official FCC reports on financial performance of TV stations market-by-market, year-by-year « 
station-by-station tabulation of studio equipment (cameras, video recorders, etc.) * details on all TV station 
sales since 1949 « directory of CPs and pending applications « for each network « directories of executives, 
affiliates and affiliate board members « rates * TV channel allocations « translators—and a myriad of other 
vital statistics. 
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send to: Television Digest, Inc. 
1836 Jefferson Place, N.W. Washington, D. C. 20036 


Please send______ copies of 1976 Television Factbook. 


CO Please bill me, including modest handling and shipping charge. 


Please print 
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VIDEO ALARM WARNS 
OF PROBLEMS AT 
REMOTE MICROWAVE SITES 


William H. Ellis, Jr., Technical Director 
Telesis Corporation 


As a major user of CARS 
band microwave systems, we 
were (and are) faced with the 
realities of microwave system 
maintenance without the hot 
standby capability of common 
carriers. Furthermore, our 
microwave equipment pur- 
chases did not include manufac- 
turer supplied alarm equipment 
since the alarm equipment is a 
considerable additional expense 
and activates alarms at unat- 
tended headend sites. 

Although all unattended re- 
peater sites utilize standby bat- 
tery power, our maintenance 
personnel were faced with 
power outages on many occa- 
sions since they had no way to 
know when unattended re- 
peaters were operating on bat- 
teries until the batteries were 
finally drained. 

To alleviate this problem and 
provide for other types of alarm 
situations (such as tower light 
failure, low transmitter output 
power, etc.), we designed an 
alarm circuit which places a vis- 
ible alarm indicator on the 
transported television picture. 
This alarm signal is in the form 
of a digital character located 
somewhere on the periphery of 
the TV picture. The character 
itself designates the location of 
the failure or alarm and the type 
of difficulty. 


Design Criteria Included: 

A. Ability to generate a sig- 
nificant number of unique char- 
acters to permit utilization of 
the alarm equipment within a 
relativity large microwave sys- 
tem without character duplica- 
tion. 


B. Ability to place the char- 
acter at any location on the tele- 
vision screen. 

C. Ability to operate the 
alarm equipment from the same 
battery supply which powers 
the microwave equipment. 

D. Ability to generate sev- 
eral different characters at each 
alarm location. 

E. Ability to automatically 
choose a “priority” alarm condi- 
tion when more than one alarm 
occured at the same time. 

The first item was accom- 
plished through the use of a 
character generator LSI chip 


‘Signetics 2513. The chip can 


generate 64 different unique 
characters. 

Two PotentioMeters permit 
horizontal and vertical position- 
ing of the characters on the TV 
raster by adjusting the pulse 
lengths of one shot multivibra- 
tors. Figure 1 shows a logic dia- 
gram of the equipment with the 
positioning shown as Mv and Mh. 

Because several voltages are 
required for the character gen- 


CHARACTER GENERATOR LOGIC DIAGRAM 


DIAGRAM 1 


erator chip and the remaining 
circuitry, the requirement for 
operation from the same battery 
source as the microwave equip- 
ment caused some difficulty. Ob- 
viously no purpose would be 
served if the alarm equipment 
were operated from the AC line 
since it would not be functional 
when an AC power outage 
occured. 


Finally the decision was made 
to use a DC-DC converter sup- 
ply. No readily available DC-DC 
converter transformer could be 
found which would supply the 
needed voltages. As a result, it 
was decided that an audio trans- 
former might be satisfactory for 
the application. Instead of de- 
signing a self oscillating circuit, 
a brute-force approach was 
taken since it simplified the 
transformer requirements. A 
buffered two transistor multi- 
vibrator designed to operate at 
approximately 800 Hz was used 
to drive a pair of relativity high 
voltage transistors, which were 
connected in push-pull to the 
transformer primary. The re- 
sulting secondary voltages were 
then rectified and filtered as 
shown in the power circuit dia- 
gram (Diagram 2). Good results 
have been obtained from the cir- 
cuit. Some transformer heating 
does occur, but ventilation holes 
cut in the chassis provide suffi- 
cient cooling to prevent over- 
heating of any circuit compon- 
ents. 


PARALLEL 
TO SERIAL 


DECODER 


ABOUT THIS PROJECT — William H. Ellis, Jr., Technical Director of TELESIS Corporation (P.O. Box 2538, Evansville, Indiana 47714) had a problem not 
unlike that faced by dozens of other CATV system operators who make use of multiple hop CARS band relay systems (or even common carrier systems); 
how to tell when an ‘‘emergency”’ exists at one of several unattended microwave sites. With the assistance of TELESIS fellow employee Earl Voss (who 
heads up a ‘Special Projects Department’ for the company ), Ellis developed the package shown here. Complete construction details are provided for a 
system which should find uses not only in microwave but in long multiple community trunked systems as well. 


ENLARGED DISPLAY — 
Portion of screen holding video alarm is 
enlarged to show numeral appearance. 


A high pitched whine can be 
heard when the power supply is 
operating, which is normal for 
inverter circuits. 

Diode coupling is used to pro- 
vide the needed character selec- 
tion at any one site. This selec- 
tion circuitry provides the capa- 
bility of meeting criteria D 
noted above. With the device as 


1K 3w 


POWER SUPPLY 


DIAGRAM 2 


— 48vDC + 


designed, the choice is limited to 
three (3) possible characters at 
any one site. 

Automatic priority coding is 
accomplished through the use of 
output relays as shown in Dia- 
gram 3. In most cases, the loss 
of AC power at the site (mean- 
ing that the system is on bat- 


teries) rates the highest prior- 
1N4002 
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UPPER RIGHT HAND CORNER — Numeral ‘‘3”’ appears on TV screen at all locations after remote 
site warning indicator is keyed. Choice of number and selection of position is discussed in text. 
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ity. Such things as tower light 
outages and low transmitter 
power alarms can wait until the 
next day if the event occurs at 
night. However, restoration of 
lost AC power must be accom- 
plished within a few hours if the 
system is to continue in opera- 
tion. 

To achieve synchronization of 
the generated character with 
the transported television pic- 
ture, a syne circuit is required 
(Diagram 4) which accepts the 
incoming signal and separates 
the horizontal and vertical syne 


pulses, which are in turn, fed 
into the appropriate inputs of 
the character generator circuit. 

A certain amount of digital 
logic is needed to generate the 
desired character and place it in 
the appropriate location on the 
TV picture. Below is a descrip- 
tion of the logic. Refer to Dia- 
gram 1 for the description. 

Video from the microwave re- 
ceiver is fed into the sync sepa- 
rator circuit which detects the 
verical and horizontal synchron- 
ization signals and provides 
clean output pulses. 


Both syne pulses are used to 
trigger one-shot multivibrator 
circuits which function as time 
delays. The time delays of each 
multivibrator are adjustable. 
Adjustment permits the alarm 
character to be placed anywhere 
on the TV screen. 

The vertical one-shot output 
sets a flip-flop which enables 
horizontal sync pulses to drive a 
divide by 8 counter. The binary 
coded decimal outputs of the 
counter are fed into the charac- 
ter generator chip as row select- 
ing inputs. Because the charac- 
ter generator has a 5 x 7 matrix 
output, the last count shows up 
as a blank. The first count feeds 
appropriate character data for 
the top character line (depend- 
ing upon the programming) into 
the parallel to serial converter. 
Subsequent outputs from the 
BCD counter select the other 6 
lines one at a time. 

For each line selected by the 
horizontal syne pulse, another 
flip-flop is set enabling a 2 MHz 
clock oscillator and anther di- 
vide by 8 counter. The purpose 
of this second counter is to pro- 
vide timing information for the 
parallel to serial converter. 


DIAGRAM 5 


Even though the character 
generator matrix is 5 x 7, the 
divide by 8 counter is used to 
provide proper spacing data. 
After the horizontal syne pulse 
enables the clock oscillator the 
third clock pulse is recognized 
by the decoder output on the di- 
vide by 8 counter and is fed into 
the load input of the parallel to 
serial converter. The next 5 
clock pulses clock out the data in 
serial form for the specific char- 
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TELESIS DOES NICE WORK! — Interior of video alarm system package. 
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FRONT PANEL — Video alarm system packaging ala TELESIS. 


acter line. As a result of both 
the horizontal and vertical oper- 
ations described, the character 
appears as shown in Diagram 5. 
The resulting video output is 
then resistively added to the 
video data used to modulate the 
microwave transmitter. 

Diagram 6 shows a schematic 
diagram of the logic described 
above. 


Construction 


Construction of the unit re- 
quired three (3) printed circuit 
cards (power supply, syne sepa- 
rator and character generator). 
The power supply and sync sep- 
arator cards are single sided 
while the character generator 
card is double sided. 

At least two types of packag- 
ing have been attempted. Pac- 
kaging layout appears to be un- 
important; however, it is neces- 
sary to provide for ventilation of 
the power transformer. 

Rack mounting of the equip- 
ment seems to be the best ap- 
proach since it will be used di- 


rectly with the microwave 
equipment, which is also rack 
mounted. 


Operation 


Because of the control cir- 
cuitry used, the equipment in- 
cluding the power supply is nor- 
mally turned off. An alarm con- 
dition turns the equipment on 
and causes the proper alarm 
character output. This character 
will be seen at all microwave 
user locations down-stream 
from the alarmed site. Since the 
alarm will be viewed on all TV 
sets, chances of the alarm going 
unnoticed for more than a few 


REAR PANEL — Video alarm system packaging. 


minutes is highly unlikely. 

At this time, the alarm is rela- 
tively new in our microwave 
systems with just 4 of them in- 
stalled. It would not be unex- 
pected to find some minor prob- 
lem with the alarm itself, al- 
though it has been thoroughly 
tested on the bench with good 
results. 

Presently the only alarm func- 
tion that will be monitored is 
loss of AC power. Other sensors 
will be designed in the near fu- 
ture to show tower light outages 
at repeater points and low 
transmitter power as noted 
earlier. 

Use of their alarm need not be 
limited to microwave systems. 
It could be used at remote head- 
ends. to signal certain failures, 
door opening alarms, etc., how- 
ever, it must be remembered 
that video is required for syn- 
chronization. Use of system 
weather channel video might 
lead to some interesting possi- 
bilities. 
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A56-A57 IMPEDANCE BRIDGES 


FREQ: 1-500 MHz; DIRECTIVITY: 50 dB 
min. 10-300 MHz standard, 5-500 MHz 
optional; BRIDGE LOSS RF IN-RF OUT: 
12 dB nominal (6 dB per leg). 


Both A56 and A57 are broad band balun 
transformer type RF IN-RF OUT impedance 
bridges with the unknown port balanced 
against a reference termination. Return loss 
is read directly as insertion loss increase 
through the bridge. Measurements are 
independent of input level and do not require 
diode square law corrections, special scope 
graticules and calibrated mismatches. 


WBE also manufactures a complete line of 1-500 MHz precision RF test instruments. Call or write for 


our full line #76 catalog. 


WIDE BAND ENGINEERING COMPANY, INC. 


P.0.8OX 21652 @ PHOENIX, ARIZONA 


(602) 254-1570 


Jerry Conn 


Associates, 
Inc. 


MANUFACTURERS’ 
REPRESENTATIVES 


TO THE CABLE INDUSTRY 
P.O. Box 444 
Chambersburg, Pa. 17201 


Call (717) 263-8258 or 
(717) 264-5884 


Long Ago / Far Away 


The earliest use of a television 
“translator” for relaying pic- 
tures and sound from one off-air 
point to another off-air point is 
not accurately determinable. It 
should be noted however that 
CATV pioneer Ed Parsons oper- 
ating in Astoria, Oregon, with- 
out great regard for FCC rules, 
installed in 1949 “street- 
crossing rebroadcast devices” 
when he constructed his early 
CATV system. Taking channel 5 
Seattle off the air, Parsons 
found it necessary to cross As- 
toria streets without street 
crossing permits. He had _ini- 
tially approached CATV (or 
whatever he called it then) by 
the block, much like the early 
Vancouver and Montreal sys- 
tems that were really gigantic 
MATV systems in disguise. 

Parsons converted channel 5 
to channel 2 for cable carriage, 
primarily because the 1940’s 
style coaxial cable had far less 
loss at channel 2 than at channel 
5. When he came to a street 
crossing, he dumped several 
thousand microvolts of channel 
2 into a simple Yagi antenna, 
and then went across to the 
other side and picked it up again 
with another simple Yagi an- 
tenna. By terminating both ends 
of his in-block runs with Yagi 
antennas, he covered much of 
Astoria before the city finally 
gave in and gave him a permit 
(we would call it a franchise 
today). 

The first UHF translator was 
apparently built in western 
Pennsylvania by some Sylvania 
engineers in the year 1950. By 
coming in on VHF (off-air) and 
going back out in the region of 
(there were no UHF assign- 
ments then) channel 50, the Syl- 
vania engineers covered around 
ten miles to get their one off-air 
signal down into a valley com- 
munity which they promptly 
cabled. The FCC got wind of this 
one, because of some inadver- 
tent publicity given to the proj- 
ect by a “proud” Sylvania PR 
man, and closed the installation 
down. 

Translators, especially UHF, 
have fascinated cable people for 


IS THERE A 
(dirty word) 


translator 


IN YOUR FUTURE? 


more than two decades. First of 
all, they are low in cost (when 
compared to a bonafide 6 or 
more recently 12 GHz micro- 
wave system). Next, they are 
readily available, often used, for 
a few cents on the original dollar 
cost. Third and most important 
perhaps, the receiver end of the 
line can be handled with equip- 
ment and techniques the aver- 
age small CATV system opera- 
tor can identify with and lay his 
hands on. 

The FCC of course does not 
allow CATV systems to (1) own 
and operate translators in the 
same community as their cable 
systems, and, (2) does not allow 
the operation of UHF transla- 
tors for “relay” purposes. The 
same thing applies to VHF as 
well. The Commission has not 
always been so narrow minded 
about co-facilities for transla- 
tors. There was a time when 
cable companies could own and 
operate translators in the same 
region or area as they operated 
cable. The Commission changed 
that rule many years ago, acting 
largely in response to some 
pressure from the broadcasters 
and from the translator opera- 
tors who did not in return also 
operate cable systems. There 
are still a few co-facilitated oper- 
ations going on, quietly they 
have obtained waivers from the 
FCC and are still allowed to 
operate cable and translators 
for the same community. 

Section 76.605 (a) (3) prevents 
cable operators from owning a 
cable and translator system in 
the same community. The rule 
works both ways, whether you 


are a cable operator first, or a 
translator operator first, the 
knife has a double edge. 

Still, the translator lure per- 
sists and there are perhaps 25 
cable systems today being fed 
by translator signals, translator 
signals that are operated by the 
cable operator who depends on 
their existence. One of the 
earliest such “relays” was_in- 
stalled, with FCC approval, 
back in the early 1960’s by a now 
famous Canadian CATV engi- 
neer, to serve Estevan, Sas- 
katchewan with a U.S. signal. 
The Estevan CATV system in- 
stigated the construction of a 
UHF translator across the bor- 
der in North Dakota, and one 
way or the other, saw to it that 
when the translator was built, 
that it was located so that the 
UHF band signal not only 
served the small North Dakota 
community, but also managed to 
squirt sufficient signal across 
the border (and over some 45 
miles) that near Estevan the 
cable operator was able to in- 
stall his own 400 foot tower and 
then-exotic parametric low 
noise amplifier to bring the U.S. 
originated signal down the 
tower (and after conversion 
back to VHF) to the cable 
viewers of Estevan. 

As noted, there are today per- 
haps 25 cable systems that de- 
pend partially or largely on 
translator “relayed” signals for 
their pictures, and the transla- 
tors are owned and operated di- 
rectly or indirectly by the cable 
operator. The trick in doing this 
is to: 

(1) Not license or locate the 
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translator so that it serves the 
same community as the cable 
system. 

(2) Make sure — very sure — 
that in the process of “relaying” 
the off-air signal(s) to your 
CATV headend, that some real 
live people get translator ser- 
vice along the path or along the 
way. 

The FCC is more than a little 
sticky about UHF (and most 
VHF) translator antenna radia- 
tion patterns, and finds it less 
than funny when the translator 
operator applicant proposes to 
send his signals out over a 7.5 
degree beamwidth in the direc- 
tion of a deserving cable-served 
community. That looks very 
much like a “poor boy’s micro- 
wave link” to the FCC, gener- 
aly, unless there are some spe- 
cial engineering showings, the 
translator radiation pattern 
should be fairly close to omni- 
directional. Where there are ob- 
vious population concentrations 
only in a single direction, some 
modification of the omni- 
approach is possible, but very 
narrow beamwidths (such as 
might be produced with 20 foot 


SIGNAL TRANSMIT TER 
MODEL ST-1 
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dish antennas) are certainly sus- 
pect. It probably is no surprise 
to learn that any attempt to 
bugger-up the UHF translator 
signal, so that it cannot be re- 
ceived by anyone who happens 
to stick up an antenna in its radi- 
ation pattern, is also a ‘no-no’. 
Some people have suggested 
vertically polarizing the UHF 
translator transmit antennas, 
others have looked into various 
techniques to scramble or invert 
the video and audio signals as 
they leave the translator. These 
are all bad ideas at the FCC, 
even if they seem to have merit 
for the operator. 

So there are two approaches 
to using a translator as a signal 
relaying device. One is to go into 
or be in the translator business. 
Run the translator like any 
other business, install the equip- 
ment, and contract for service 
with a town or group of rural 
residents based upon them pay- 
ing you annually or monthly for 
the service. When they don’t 
pay...well, that is a problem. 
Most translator systems not 
sponsored and paid for by some- 
thing called translator tax dis- 


A NEW IDEA FOR RADIATION TESTING 
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An ST-1 signal transmitter bolts into your headend, and produces an easily identifiable signal at any frequency from 
86 to 110 MHz. The signal can be either FM modulated at 1 KHz or FM warbled, like a cuckoo clock. The cuckoo 
signal can be easily recognized even in a noisy environment. A standard FM radio is then used as a receiver. The 
sensitivity of the system depends on the quality of the radio you purchase. 

The unique part of the ST-1 is the AM modulation. FM receivers have been used effectively before, but they had 
trouble locating the exact break or leak because the FM receiver went into limiting. The ST-1 automatically steps 25 
dB in 5 dB steps. When you are away from the trouble spot, you hear only the higher levels. The closer you get, the 
more levels you hear, and the louder the signal gets. 

Using FM radios lets you equip several vehicles for leakage patrolling at a relatively low cost. This is a field proven 
system that is fantastically effective. The best part is that the ST-1 costs only $295.00, and delivery is two weeks. 


a INC. SS N.SECOND AVE. BEECH GROVE, INDIANA 46107 


tricts rely on the good will of the 
viewers to keep them perking. 
That means that you go out and 
canvass the area before the 
unit(s) is installed and explain 
that the only way the unit will 
operate is if. everyone is 
“honest” who uses the signal, 
and pays their fair share annu- 
ally for its upkeep and mainten- 
ance. One of the favorite tricks 
is to issue window stickers to 
every home that does pay the 
bill, and insist that the window 
sticker be placed right there in 
the front window. People know 
who watches the translator and 
who does not, the rooftop an- 
tennas are a dead giveaway. 
And anyone without a window 
sticker is obviously a free- 
loader. Then every September 
or so, the translator people an- 
nounce that unless all deadbeats 
pay up for the year by a certain 
date, the translator(s) will be 
shut off. By timing this just 
ahead or coincidental with the 
start of the new fall season, or 
the World Series, or some other 
big event, the people served 
usually get the message. Al- 
though, many translators still 


LEVEL 


find it necessary to actually shut 
down for a few days every year 
or so to move the deadbeats out 
of their comfortable TV chairs 
and into the translator money 
collection point. 

Like we said, that is one way 
to do it. 

Or, you can take another ap- 
proach, and consider the trans- 
lator installation and mainten- 
ance expense as part of the cost 
of doing business with your 
cable system. Let’s assume you 
are down the road twenty miles 
or so with the translator and it’s 
off-air pickup point. In truth, 
what you are after is a way to 
get the off-air signals from the 
translator pickup off-air point 
back to your CATV headend. 
Sort of like in microwave. 


If you can install the transla- 
tor and meet the FCC require- 
ments for the operation of the 
translator, and just happen to 
also be able to pick up the trans- 
lator signal(s) at your headend 
and also use them for your cable 
community, you may have the 
best of both worlds. That is, a 
relatively speaking low cost re- 
lay system, no particular hassle 
with the FCC, and better (or the 
first) pictures for your CATV 
service area. The primary re- 
quirement for installing the 
translator is that it serves some- 
body directly, not through the 
attached customers at the 
CATV system some miles dis- 
tant. Several operators we 
talked with, who are doing this 
today, admit that they have 
gone out and provided a UHF 
antenna and some tuning in- 
structions for a few farm houses 
along the path from the transla- 
tor to the CATV headend, “Just 
to insure that we have legiti- 
mate homes being served by the 
translator, homes that are not 
interfaced with the cable sys- 
tem.” Most operators maintain 
letters of “thanks” in their files, 
from the farm house dwellers 
served, just as a “back up” to 
the possibility that at some fu- 
ture date the FCC might find 
the installation suspect. Others 
go through the subterfuge of 
getting the translator licenses in 
the name of somebody else in 
their business or family, al- 


though as long as the translator 
and cable do not serve (i.e. are 
not licensed to) the same com- 
munity, this is not really neces- 
sary. 

Some translator businesses 
are run very well, and they ac- 
tually make money. That is, to 
be sure, the exception. But 
CATJ found one three-channel 
(UHF) translator installation 
that is owned by a group not 
(originally) in the cable business 
that operates in a region where 
the principal translator com- 
munity has a cable system. The 
cable system has some 1500 sub- 


scribers, and the translator has 
around 500 in-town paying 
viewers as well. Outside of 
town, where the cable company 
does not serve, the translator 
company has another 500 “sub- 
scribers”. Using this three- 
translator (i.e. all networks) 
base, this particular translator 
operation has also gone into four 
nearby (25-40 mile) small towns 
of from 150 to 500 homes each. 
Using their own translator sig- 
nals, they have applied for regu- 
lar cable franchises, and built 
the communities following ac- 
cepted CATV practices. This 


More dBs 
per dollar with 


Starline 20/300A 


Typical Performance: 


System Miles: 200 

System Bandwidth: 54-300 MHz 
Channels: 35 

Maximum Trunk Cascade: 25 


The Total System Meets: 


Carrier/Thermal Noise: 44 dB 
Carrier/Synchronous Cross-Mod: 
50 dB 
Carrier/Composite Triple Beat: 
53 dB 
Carrier/Second-Order Beat: 63 dB 


System Statistics: 


Trunk amplifiers per system mile: 
0.55; line extenders per system 
mile: 1.89; subscriber drops 

per system mile: 100. 


This system uses a 
maximum of two line extenders 
in cascade. 
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a GENERAL INSTRUMENT company 


JERROLD ELECTRONICS /200 Witmer Road/ Horsham, Pa. 19044/ (215) 674-4800 
The only total-systems CATV manufacturer. 
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may be part of the reason their 
translator business is viable and 
actually making money, when so 
many are not. The incentive to 
keep the translator signals look- 
ing good is very high, not only to 
keep the approximately 1,000 
translator homes in_ the 
translator-licensed town happy, 
but because around the transla- 
tor town four additional towns 
with an additional 1,000 or so 
cable customers are dependent 
upon the translators for service. 


Dirty Word 


For more than a decade, the 
very mention of the word trans- 
lator in a cable meeting has been 
reason for ostersizing the 
speaker. That stigma is still 
there. But the fact remains that 
quietly (very quietly) some 
cable operators have found that 


without a friendly boost from a 
translator or two, their cable 
business might not be nearly as 
viable as it now is. And if the 
signals brought in by translator 
are critical to the survival of the 
cable system, then the quality of 
the translator signals is of para- 
mount importance to the cable 
operator. Which usually boils 
down to the cable operator, 
where possible, owning and 
operating and maintaining 
(maintaining 7s the key word) 
the translators himself. For like 
the translator people who have 
also gone into the cable busi- 
ness, unless the translators are 
maintained and kept running 
properly, the quality of the pic- 
tures through them deteriorates 
badly and quickly. That fact has 
contributed to the majority of 
the problems most translator 


WHEN IS AN ANALYZER 
‘ENOUGH’ ANALYZER? 
VSM-5 Review 


The Test Box 


If and when a CATV system 
determines that it is sufficiently 
moved by FCC dictums concern- 
ing annualized system perfor- 
mance tests to do something 
about those tests, one of the 
first things a system so inclined 
must do is to sit down and map 
out the test requirements, and 
the equipment on hand to make 
the required tests. 

If there is a singular piece of 
test equipment on the market 
today which offers the capabil- 
ity of making all tests (including 
a couple which the FCC has sus- 
pended from the active roster 
for the time being), it is the 
TEXSCAN/JERROLD model 
VSM-5 spectrum analyzer (field 
strength meter). Long time 
readers of CATJ will recall that 
in a past issue (January 1975) 
CATJ wrapped up a then run- 


ning four month series on field 
strength meters with an analyt- 
ical look at the low-cost analyzer 
offering from TEXSCAN/ 
JERROLD; the VSM-1 unit. At 
the time we poked some harm- 
less fun at Texscan and Jerrold 
suggesting that they were de- 
termined to call the VSM-1 ana- 
lyzer a field strength meter 
(which they still do on the front 
panel of the unit) largely be- 
cause we felt they might not 
want the “real purists” in the 
crowd who were accustomed to 
$7,500.00 do everything ana- 
lyzers to turn their noses up at a 
low-cost “everyman’s” sort of 
analyzer. 

Now with the VSM-5 in hand, 
we note with interest that this 
hold-its-own against all comers 
do everything box is, like the 
VSM-1 junior member of the 


systems have had in keeping 
their own supporters. 

The cable operator, with the 
test equipment and personnel 
and expertise, was and always 
has been a “logical owner” of 
translator systems. Perhaps, in 
the gradual shifting of positions 
in the industry, the day will re- 
turn where the FCC recognizes 
that the best public interest is 
served when the public gets the 
best possible picture quality the 
highest possible percentage of 
the time. Jf this means full-time 
maintenance personnel, and full- 
time maintenance responsibility 
for the cable operator, that just 
may be the reason why the Com- 
mission will one day re-visit the 
“separation of powers” that now 
officially exists between transla- 
tor operations and cable opera- 
tions. 


family, still being touted as a 
“field strength meter.” Ap- 
parently they know something 
we do not about the marketing 
program for analyzers! 

If the VSM-1 is not enough 
machine for the $7,500.00 fan- 
ciers, the VSM-5 can hardly be 
faulted for the lackings of the 
smaller brother version. If the 
VSM-1 will not read co-channel 
or intermod beats to the satis- 
faction of the enthusiasts of such 
measurements, the VSM-5 will. 

Inspite of its “better-than”’ 
specification, vis-a-vis the 
VSM-1 “everyman’s analyzer,” 
the VSM-5 is still in a relatively 
compact, battery operated and 
field portable package. In short, 
it goes with you and operates 
even where 110 VAC power is 
not available and without cum- 
bersome external battery packs, 
inverters and the like. And the 
price. ..well, it is more money 
than the VSM-1, but it is also a 
w hole lot less than the $7,500.00 
machines. 


How It Works 


At the risk of turning off 
readers who by now may figure 
“all spectrum analyzers are born 
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DIAGRAM 1 


Device — Texscan VSM-5 Spectrum Analyzer 
Frequency Range — 4 to 350 MHz 
Frequency Programming — Three programmable bands (B,C,D) front panel adjustable to cover 
any portion of 4-350 MHz 
Dispersion — 3,15 and 200 kHz per division; 1,10 and 35 MHz per division, continuously 
variable and CW 
Frequency Accuracy — +/— 5.0 MHz with front panel calibration and tape-rule dial 
Frequency Stability — After 10 minute warmup, 10 kHz per minute 
Residual FM — Less than 10 kHz p/t/p; 200 Hz with phase lock 
Resolution — |.f. bandwidths of 200 kHz, 10 kHz and 0.5 kHz at 3 dB points; 60 dB to 3 dB 
selectivity ratio 20/1 
Noise Amplitude (i.e. noise floor) — —45 dBmV maximum 
Noise Sidebands — Greater than 72 dB below CW signal-level, + /— 15 kHz from CW signal 
Input Impedance — 75 ohms, unbalanced, 18 dB return loss or better with 10 dB input 
attenuation (or more) 
Frequency Markers — 1, 10 and 50 MHz 
Marker Accuracy — +/— 0.01% (i.e. 35 kHz at 350 MHz) 
Measurement Range — —50 dBmV to +72 dBmV 
Frequency Response — With 10 dB input attenuation, +/— 1 dB from 10 to 350 MHz 
Amplitude Accuracy — For 60 dB log range, +/— 2 dB plus frequency response error 
Amplitude Calibration — 60 dB log scale calibrated from —50 dBmV to +10 dBmV; 30 GB log 
scale calibrated —50 dBmV to —20 dBmV (add input attenuation for absolute level readings) 
Selectable Attenuation — 62 dB total in 1 dB steps 
IM Distortion — For two +10 dBmvV input signals separated by 1.5 MHz or more, third order 
IM is down 70 dB or more. At separations under 1.5 MHz, third order is down 60 dB or more. 
For two +10 dBmV signals the second order is down 55 dB or more. 
Sweep Rate — Continuously variable from 0.3 to 30 Hz per second 
Operating Temperature Range — 0 to 110 degrees F 
Powering — Internal rechargeable batteries (with accessory charger) provide 3 hours continu- 
ous duty use; intermittent use adequate for full day of normal testing sequences 
Dimensions — 8 inches by 13 inches by 10.5 inches 
Weight — Approximately 27 pounds including 5 pounds of batteries 
Price — $3950.00 
Source — TEXSCAN Corporation or 
2446 N. Shadeland Avenue JERROLD Electronics Corp. 
Indianapolis, Indiana 200 Witmer Road 
46219 Horsham, Pa. 19044 
(317/357-8781) (215/674-4800) 
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under the same sign,” reference 
is made to diagram 1 here. The 
first unit the input signal en- 
counters in its quite long trek 
through the innards of the “5” is 
the input attenuator, a push 
button job that gives you vari- 
ous 1 dB step options from 1 dB 
through 62 dB. This gets the in- 
put signal in line for the display 
section, and as the manual 
warns repeatedly, it allows you 
to “pad down” any fat input sig- 
nals so as to not (1) overload the 
mixer, thereby creating inter- 
mod products within the VSM-5 
(this causes little blips to appear 
which look for the world like 
real life signals, but which are 
instead merely spurious beat 
products created by overdriving 
the VSM-5), and, (2) (so as to) 
not create such a high signal 
level within the VSM-5 that 
something goes on the fritz in- 
side. 

In a word, don’t ever dump 
the 4-5 watt output of a CB set 
directly into the VSM-5. You 
will long regret the act. 

The first mixer receives the 
input signal (after suitable pad- 
ding) and from a local oscillator 
chain a 650-1000 MHz drive sig- 
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TEXSCAN VSM-5 PORTABLE SPECTRUM ANALYZER — although some people still call it a field 


strength meter! 


nal, the oscillator range driving 
the first mixer is either CW 
(single frequency, fixed) or 
swept within the 650-1000 MHz 
range. The first mixer is of the 
general family of double bal- 
anced mixers meaning it is 
about as modern as state-of-the- 
art allows, and it has a number 


of unique mixer features that in- 
sure it mixes properly with as 
few undesired output signals as 
possible. 

Following the first mixer is a 
bandpass filter tuned to 650 
MHz and the filter in turn loads 
into a 650 MHz input circuit on 
the second mixer. So far we 


have been totally passive (i.e. no 
signal amplification). The sec- 
ond mixer sees the 650 MHz in- 
put signal from the first mixer 
(via the 650 MHz bandpass fil- 
ter) at one port, and a fixed sin- 
gle frequency local oscillator at 
586 MHz in the opposite input 
port. The output port has a 64 
MHz signal (650-586) and a 714 
MHz signal. The two are easily 
separated with a 64 MHz tuned 
network. 

We are still totally passive for 
the signal flow. 

At this point some amplifica- 
tion is needed, and at 64 MHz 
there is a stage of i.f. amplifica- 
tion utilizing the now popular 
Amperex ATF series IC device 
(ATF-417). Still, theif. is pretty 
high for good resolution so now 
we head for the third mixer 
stage, another double balanced 
unit that sees the 64 MHz if. 
signal at one port, a crystal con- 
trolled 54 MHz signal at the sec- 
ond (input) port, and from the 
output spews forth a 10 MHz 
signal. 

Up to this point we have been 
dealing with pretty straight for- 
ward signal amplification, filter- 
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ATTENUATORS — and to right from top to bot- 
tom, internal 64 MHz i.f. amplifier calibrate 
slug, CRT intensity control, vertical and horizon- 
tal display centering slugs, fine tuning and 
coarse tuning for tuneable RF range selection. 


ing and mixing techniques. The 
VSM-5 to this point is not all 
that much different than say a 
Blonder Tongue UX-3 converter 
(see June 1976 CATJ, pages 18 
to 29). Of course there are more 
conversions, but the principals 
of a UHF to VHF converter are 
followed closely in the analyzer 
to this point. 

The i.f. bandwidth of the 10 
MHz amplifier is 200 kHz, that 
is, the gain bandwidth product 
of the MC 15506 10 MHz if. 
amplifier is 200 kHz wide at the 
3 dB points. This is too narrow 
for a 4 MHz broad TV channel to 
pass of course, but for a bunch of 
carriers with nothing broader 
than a typical FM modulation 
product, it is plenty wide. The 
trick to a high caliber spectrum 
analyzer is to produce sufficient 
selectivity so that several 
carriers, close together in fre- 


DIAL — with frequency calibration slug 
(lower left), 30 or 60 dB log display switch, 10 
Hz and 1 kHz filter switch, and far right, tuning 
control. 


quency, can be individually 
“seen” or displayed on the CRT. 
Part of this is accomplished by 
taking a set of narrow i.f. seg- 
ments “out of” the 200 kHz wide 
if. of the 10 MHz i.f. amplifier. 
Therefore immediately follow- 
ing the 10 MHzi.f. there are se- 
lectable if. bandwidths of 200 
kHz (the bandwidth of the if. 
amplifier itself), 10 kHz and 0.5 
kHz, the latter two are crystal 
filter networks, not unlike those 
found in communication re- 
ceivers. The if. filter section 
sends the by now shaped and 
filtered signal(s) on to the heart 
of the vertical display circuit, 
the log(arithmic) amplifier. Now 
for the display to be really use- 
ful, we have to develop a way to 
“compress” the vertical scale so 
that very fat signals do not 
bump off the top of the CRT 
while at the same time very 
weak signals have yet to appear 
poking above the bottom of the 
CRT. The log amplifier makes 
all of this possible by tailoring 
the display range signal voltage 
with a 30 dB gain voltage shot. 


Well, actually, there are two 
separate parallel type amplifiers 
in the log amp section, the 10 
MHz (filtered) if. drives a pair 
of 30 dB stages. The two paral- 
leled stages are “summed” (or 
added) in a clever device known 
as a differential (output). The 
output voltage that appears as a 
vertical (signal “present’”) line 
on the CRT is proportional to 
the sum of the logs (that’s arith- 
metic talk, not Paul Bunyan 
talk) of the input voltages to the 
twin (or parallel) stages. 

Now the really clever part. 
The summed outputs of the log 
amp now drives a special differ- 
ential — input/ differential — 
output wideband IC amplifier 
which has twin outputs itself. 
These twin outputs in turn drive 
a set of HP2800 hot carrier di- 
odes which are linear detectors. 
The detector diode sets are 
added and the combined output 
becomes the DC drive signal for 
the vertical amplifier that cre- 
ates the vertical (base line up- 
wards) display signal on the 
CRT 

From this point on we are 
either purely in the video tech- 


nology area (with many similari- 
ties to basic TV set design) or 
we are in the “frosting” area. 

The frosting area includes 
things like the 1,10 and 50 MHz 
(comb) generator markers, the 
phase lock circuitry and so on. 
The phase lock area is of some 
interest because it is this add-on 
that creates the stability that is 
so necessary for field measure- 
ments of closely spaced (in fre- 
quency) signals. 


rows of slugs marked ‘‘B’’, ‘‘C’’ and ‘‘D”’ 
allow you to set (1) center frequency for sweep 
range for respective three pre-set bands, and 
(2) dispersion (or scan width) for each. 


The phase lock technique is 
one of comparing an unknown 
signal or voltage with a known 
(stable and regulated) signal or 
voltage. For example, in the 
VSM-5 there is a 200 kHz refer- 
ence oscillators with exceptional 
stability. The frequency and the 
phase of the first local oscillator 
(the one operating in the 650- 
1000 MHz range) is electroni- 
cally compared to the frequency 
and phase of the 200 kHz refer- 
ence oscillator. If the circuitry 
finds there is a difference in 
either frequency (by compari- 
son) or phase (by comparison) 
an adjusting voltage (called an 
error voltage, which is itself a 
mis-nomer) is created. This ad- 
justing (error) voltage is applied 
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to the 650-1000 MHz local oscil- 
lator to correct the detected fre- 
quency and/or phase error. 
Once the frequency/phase be- 
tween the two is “locked” to- 
gether, the local oscillator in the 
650-1000 MHz region continues 
to track or hold with the refer- 
ence oscillator. One might won- 
der how a 200 kHz reference os- 
cillator can be possibly precise 
enough to insure that a 650 or 
1000 MHz second oscillator is 
not “wandering.” By taking a 1 
MHz internally generated 
(comb) signal and heterodying it 
against the 650-1000 MHz first 
local oscillator signal, and then 
dividing the 1 MHz comb signal 
by 5 (through a frequency di- 
vider network) the comparison 
is actually made at a much lower 
frequency. 

The wonder of all of this is 
that after all of this magic, you 
ean still pick up the box that 
houses all of the electronics nec- 
essary to do this complex work, 
that you can operate the box in 
the rain or snow or sleet from a 
portable self contained supply, 
and you can use the box on the 
pole or in the bucket truck with 
the same inherent accuracy that 
you might find in a sterile kind 
of lab environment! 


The Machine In Use 


The VSM-5 has its detractors. 
People who find it not adequate 
like to point at their $7,500. or 
$13,000. machines as the “only 
way to go.” Perhaps it is fairer 
to say that any machine that 
costs less than $7,500. or 
$13,000. has its detractors for 
surely the VSM-5 has not and 
should not be singled out for any 
failings. 

True...and that we always 
try to be...that there are some 
things you cannot do with the 
VSM-5 which you can do with 
say...a Hewlett Packard ma- 
chine. Perhaps it would be fair 
to say that in a succession of test 
instruments which you may be 
fortunate enough to go through 
in your CATV life, the VSM-5 
will be the penultimate machine 
for you. Penultimate you will 
have to look up in Webster. 

Or, it may be your ultimate 


SINGLE CHANNEL DISPLAY — level is —20 
dBmV and color sub-carrier is barely out of 
noise (just left of aural carrier). 


machine. It largely depends on 
whether you find yourself satis- 
fied with a 50 cent cigar or a 
$5.00 cigar. Like George Burns 
says, they both fit into his cigar 
holder. 

The VSM-5 is a lot of box for 
the money. The very complete 
manual (which we suspect has 
some of Raleigh B. Stelle’s han- 
diwork in it) tells you almost 
everything you would ever want 
to know about the unit, although 
the theory of operation section 
does not track completely with 
the schematic diagram. The 
manual also has a comprehen- 
sive section dealing with how 
you can set up the VSM-5 to 
make every test which the FCC 
requires, including the less-than 
popular co-channel and inter- 
mod tests. 

In making signal level checks, 
signal-to-noise level measure- 
ments, channel frequency re- 
sponse checks (requires an ex- 
ternal broadband VHF sweep as 
well), hum modulation checks, 
radiation measurements and 
subscribers isolation checks, the 
VSM-5 type of machine is with- 
out a doubt the fastest (accur- 
ate) way to come down the pike. 

The intermod beat and co- 
channel tests (both are per- 
formed in the same manner and 
indeed could be performed at 
the same time) are not compli- 
cated to make with the VSM-5, 
but are (in our opinion) subject 
to a fair amount of operator er- 
ror. This is perhaps the region 
of VSM-5 capability where the 
$7,500. and $13,000. box users 
find the greatest picky-picky- 
picky faults with the VSM-5. To 
read accurately the location and 
level of very weak signals which 
are often very close in fre- 


quency to desired signals is 
largely a function of the selec- 
tivity and log scale range of the 
spectrum analyzer. 

For reasons best known to the 
drafters of the “document” the 
FCC requires that any co- 
channels signals be down no less 
than 36 dB when you first take 
the cable carried signal out of 
the ether within the Grade 
B contour of the station. The 
typical co-channel situation off- 
sets adjacent - geographically- 
assigned stations on the same 
channel by 10 or 20 kHz. This 
means that if you are going to 
accurately measure the relative 
signal voltage level difference 
between two carriers say 10 
kHz apart, your analyzer needs 
to be able to resolve or separate 
two signals that close together 
but separated by no less than 36 
dB in amplitude (and preferably 
more than 36 dB in amplitude in 
as much as that is the go-no go 
point). 

The VSM-5 will do this, the 
“everyman’s analyzer” VSM-1 
will not. And the higher priced 
units will also do this. Where do 
they differ then, after you leave 
the VSM-1 grade of instrument? 
Primarily in how far down you 
can detect and measure a car- 
rier say 10 kHz removed from a 
desired carrier. With the VSM-5 
it is approximately 67 dB down 
or to put it another way, if the 
10 kHz in frequency removed 
signal is more than 67 dB below 
the level of the desired carrier, 
you won't be able to display it on 
the CRT. Seemingly, for most 
fellows, that should be ade- 
quate. It is not state-of-the-art 
however, and that is probably 
the primary reason people who 
claim they will settle for nothing 
less than a $13,000. box look 
down their nose at the VSM-5 
type of machine. State-of-the-art 
is someplace up there in the 100 
dB down (at 10 kHz removed) 
region. 

The question is, how many 
system operators need that kind 
of resolution? You can answer 
than one for yourself...we 
won't prod you. 


Because the VSM-5 is a field 
usable machine, people natur- 
ally wonder how well it will 


stand up to the normal shocks 
and rigors of field use. The 
manual has some sage advice 
that frankly you should repeat 
to anyone handling any of your 
test equipment: 

“Personnel unfamiliar with 
electronic instruments should 
be instructed to avoid dropping, 
throwing, bouncing, striking or 
otherwise mishandling the unit. 
When transporting the unit in a 
vehicle, care should be taken to 
cushion it against severe shocks 
that might occur.” 

Does that mean that you haul 
a special container lined with 3 
inch foam rubber around to 
transport the VSM-5? Not nec- 
essarily, although that is not a 
bad idea. If the unit has a desig- 
nated place on the service truck, 
a spot where three bolt clamps 
and come-alongs are not going 
to get tossed in the hurry to 
beat the rest of the crew to the 
watering hole at the end of the 
day, chances are the VSM-5 will 
last much longer for you. 
Frankly, it needs to be treated 
with the same respect with 
which you (hopefully) treat your 
Sony portable color receiver, 
maybe even a little more since 
unlike the Sony, you will not 
find a neighborhood service 
shop on every fourth corner. 

So much for the lecture. Just 
because Texscan/Jerrold insists 
on labeling the front of the unit 
“Field Strength Meter” does not 
mean that you are free to treat 
it like your battered old SLM! 

Back for a moment to the 
close-to-carrier measurements. 
As anyone who has played about 
with an analyzer is well aware, 
those beats which fall in close to 
the visual carrier are the worst 
ones to decipher with accuracy. 
The frequency-related (i.e. re- 
lated in your mind because of 
known FCC/DOT frequency off- 
set assignments) at 10 and 20 
kHz offset are enough of a pain 
even with the phase lock circuit. 
But at least you know where to 
look for them on the screen, 
once you have identified the vis- 
ual carrier itself. But with the 
visual carrier one also has those 
dratted 15.75 kHz sidebands 
created by the TV transmitter’s 
horizontal syne pulses. As the 


CARRIER AND 15.75 SIDEBANDS — note that 
sidebands progressively more removed from 
video carrier frequency (center of display) are 
progressively lower in amplitude. 


not so hot photo and drawing 
here depict, they are resting 
either side of the visual carrier 
at precise frequency intervals. 
The drawing (diagram 2) illus- 


trates better than we could 
manage at the CATJ Lab how a 
carrier not frequency related to 
either co-channel offset or the 
15.75 kHz sidebands might ap- 
pear. In diagram 2 it is con- 
veniently mid-15.75 spaced so it 
shows up as a non-consecutive 
carrier present approximately 
39 kHz above the visual carrier. 
If the visual carrier level in our 
drawing was 0 dBmV at this 
point, the intermod beat would 
be down (right hand scale on 
CRT display) 50 dB. Now as we 
move closer and closer to the 
actual carrier itself, which we 
shall assume is stronger on our 
display than any of the 15.75 
sidebands, we begin to run into 


Oak designs with your bottom 
line in mind! These Oak Pay TV 
products help you increase sub- 
scriber revenue, without ex- 
cessive equipment cost or rebuild, 
without sacrificing channel 
capacity or requiring dedicated 
channels, and with minimum head- 
end equipment investment. 


You can choose the Econo-Code 
single channel converter-decoder, 
the SCC single channel converter, 
or the Multi-Code multi-channel 


ECONO-CODE 

Single Channel Converter-Decoder 
Increases revenue in 12-channel or other 
non-converter systems. Oak provides 
scrambler and modulator for headend 
control of video scrambling. Two-position 
switch allows selection of standard or 
Premium channel 


converter-decoder. With the 
Econo-Code or Multi-Code, you're 
sure of secure scrambling, un- 
scrambling with perfect picture 
quality, and headend control of 
the scrambled signal. A single de- 
tented rotary selector on each unit 
controls both standard and pre- 


mium channel selection, with auto- 


matic unscrambling of premium 
channels. The SCC converts one 
mid-band channel to Pay TV 
and allows for fine tuning of 
“premium” viewing. 


scc 

Single Channel Converter’ 

Adds a channel for subscription Pay TV 
by converting one mid-band channel to 
Channel 3 or 4 utilizing a mid-band modu- 
lator. Simple to connect, simple to use; 
two-position switch selects standard or 
Premium channel. 


All Oak units are housed in 
attractive, compact cabinets with 
leatherette-type finish, and are 
manufactured in Oak-owned 
facilities. 

Our knowledgeable field engi- 
neers will help you decide which 
approach, and which terminal 
type, is most appropriate to the 
needs and profitability of your 
system. For literature or 
technical advice, call the Oak 
CATV Division today, or your 
nearest Oak sales office. 


MULTI-CODE 

Multi-Channel Converter-Decoder 
Decodes channels specified by the system 
operator for secure scrambling. Incor- 
Porates an Oak Jewel Case AFC remote 
or Trimline AFC varactor converter to 
provide basic converter functions. Econom- 
ical scrambler and modulator are provided 
for headend control of video scrambling. 


OAK industries Inc. 


CATV DIVISION /crystat LAKE, ILLINOIS 60014 


Telephone: 815-459-5000 ® TWX: 910-634-3353 
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the resolution problem. At 15 
kHz either side of the carrier, 
the VSM-5 can detect (i.e. dis- 
play) the presence of culprit car- 
riers that are approximately 72 
dB lower in amplitude than the 
main carrier. 


By 10 kHz away, we are down to 
67 dB amplitude differential for 
display coherency. At 5 kHz 
away we are down to approxi- 
mately 62 dB. Obviously at some 
point below 5 kHz away we lost 
the ability to resolve signals 
that are anything but almost the 
same level; and even at that, at 
some point the two carriers are 
going to “marry” as in one or be 
lost in “noise sidebands,” and we 
can no longer separate them. 


Any analyzer has this prob- 
lem...at some point. The in- 
finite analyzer (i.e. the machine 
that can resolve VHF carriers 
only hertz apart and widely sep- 
arated in amplitude) is not yet a 
reality in the CATV world, or 
any other for that matter. 


We dwell on this point largely 
because there tends to be con- 
fusion amongst those now look- 
ing seriously for perhaps the 
first time at analyzers over this 
very point. It is a trade-off, yes. 
You spend more money for 
better ability to resolve closely 
spaced-in-frequency but widely 
separated - in - level carriers. 


Where you draw the line on how 
much you will spend will depend 
largely on where you draw the 
line as to your real require- 
ments. Everyone would like to 
own an ultimate machine, but 
when was the last time you ob- 
served a water buffalo flying! 


One Cute Test 


There is one “cute” test with 
the VSM-5 which we particu- 
larly like. That is the hum-mod 
test. Having lugged our share of 
display scopes and portable 
power packs and calibration 
equipment into unsuspecting 
subscribers’ homes to check for 
whether or not we met the 5% 
hum mod test, we were de- 
lighted to find that to make a 
hum-mod check on your system 
with the VSM-5 you need the 
following: 

(1) A CW carrier on the sys- 
tem (i.e. a pilot carrier) 

(2) The VSM-5. 

You set the VSM-5 up as you 
would to read the level of say a 
single visual (or whatever) car- 
rier. Then you press a red 
colored button marked HUM. 
Looking at the display screen, 
you observe whether the flat 
trace line (flat with respect to 
horizontal-straight) is out of flat 
at all. If it is, you observe how 
many graticule marks or parts 


of a graticule mark it deviates 
and that is your hum-mod as a 
percentage. 


Alignment 


Anyone getting into regular 
analyzer use should be just as 
concerned about the mainten- 
ance on the unit as he is on the 
day-to-day operating capabili- 
ties of the device. For, while it is 
unlikely anybody will play drop 
kick with the VSM-5 and then 
attempt to patch back together 
the parts into a working ma- 
chine, we all know and expect to 
find occasional adjustments that 
should be made to keep a unit as 
complex as the VSM-5 function- 
ing according to specifications. 

Can you do it in a normal 
CATV shop? 

The normal manual for the 
VSM-5 contains general instruc- 
tions for field adjustment of the 
following areas: 

(1) Low-voltage power supply 
settings 

(2) High-voltage power supply 
settings 

(3) CRT focus adjustment 

(4) CRT intensity (i.e. brilli- 
ance of display) adjustment 

(5) Rate generator adjust- 
ment (the rate generator pro- 
vides the timed waveforms 
which drive the horizontal cir- 
cuits of the CRT and the varac- 
tor drive for the diodes which 
sweep the 650-1000 MHz first 
local oscillator to ‘sean’ the ana- 
lyzer through the frequency 
coverage range) 

(6) Horizontal Gain adjust- 
ment 

(7) 30 dB offset adjustment 
(operating adjustment for the 30 
dB log amplifier). 

What you cannot do, with 
VSM-5 manual information sup- 
plied, is fiddle with the RF (in- 
cluding attenuators, mixers, 
bandpass filters and any RF/i.f. 
gain stages), the detector or 
varactor drive circuits (other 
than the rate generator that 
provides drive to the varactor 
drive circuits). 

The power supplies are prob- 
ably the most common adjust- 
ment points, there are supplies 
delivering +26.2, +11.8, +9.2, 
+5.3 and —3.7V DC. There is 
also a high-voltage supply that 


| 


delivers +4250 volts to the CRT 
anode. Instructions indicate that 
you must have (lower) voltage- 
reading capabilities down to .05 
volts / .1 volt accuracy. This 
type of accuracy is not common 
unless you have one of the 
newer digital voltmeters; so 
when you are planning your 
VSM-5 test equipment budget, 
if you don’t have a DVM in the 
shop, include that in your bud- 
get amount. 

Other than the DVM, you will 
also need the ability to read a 60 
microamp current for the inten- 
sity adjustment, a Tektronix 
545 equivalency scope to set the 
rate generator, a5 kV probe for 
the VTVM/DVM measurement 
of the CRT anode voltage, and a 
calibrated signal level source 
capable of providing a (cali- 
brated) —50 dBmV level RF 
carrier for the 30 dB offset ad- 
justment. 

Finally, the manual suggests 
that you should also have a fre- 


quency counter “good to 1000 
MHz”, but then the manual ne- 
glects to tell you what to do with 
it. Setting up the 650-1000 MHz 
first LO (in the CW mode), the 
586 MHz second LO and the 54 
MHz third LO plus the 1,10 and 
50 MHz birdy markers seem like 
natural spots for a counter’s use. 
But without manual instruc- 
tions, or even discussion, you 
probably would be better off to 
leave them alone anyhow. If you 
need to determine whether or 
not either the 650-1000 or 586 
MHz oscillators are functioning, 
a piece of RG-59 as a probe in- 
serted nearby to the circuit, and 
coupled to a $59.00 drug store 
TV with a UHF tuner would tell 
you that. Setting the 54 and 10 
MHz oscillators (the 1 and 50 
MHz markers are derived from 
the 10 MHz base) are crystal 
controlled, and for general all 
around work even if you knew 
what to do when you got into 
the package, a 100 MHz counter 


would more than suffice here. 
The bottom line of test equip- 
ment is that you really should 
plan your own entry into any 
spectrum analyzer area by in- 
cluding the necessary analyzer 
test equipment, sort of to test 
the test equipment. It is kind of 
foolish to graduate into the ana- 
lyzer era without being able to 
maintain your choice of unit in 
proper operating calibration. 


Synopsis 


The previous CATJ review of 
the VSM-1 (see CATJ for Janu- 
ary, 1975) touted that unit be- 
cause it brings visual displays of 
wide band signal levels to the 
hands of the system technician 
and engineer. Where the user 
might find the VSM-1 lacking 
(i.e. for some of the FCC testing 
requirements), the VSM-5 
should fill the bill. 


TECHNICAL TOPICS 


WHERE YOU FIND IT 


“Have just read your extremely interesting 
‘Margin of CATV’; in which you made reference 
to a particular phenomenon called ‘Knife Edge 
Refraction.’ | couldn’t help but recall some dis- 
tant but totally regular reception that occured 
when | was living in Menlo Park, California. 
Menlo Park is 171 airline miles from the Bear 
Mountain (California) transmitter site of 
KMJ-TV, channel 24 in Fresno. In spite of this 
considerable distance, KMJ-TV was a regular 
signal at Menlo Park using a CW-1001 antenna 
and a 15 dB gain pre-amplifier (see photo). 

If you look at a map, you find that the KMJ 
signal crosses over 4,213 foot tall Mount Hamil- 
ton (Lick Observatory is there). Because the 
Fresno transmitter site is 3,713 feet above sea 
level, the Mount Hamilton on-path protrusion 
can be ‘seen’ by both ends of the circuit; i.e. 
the KMJ transmitting antenna and my location at 
Menlo Park. Of special interest perhaps is the 
fact that at Lick Observatory there are three 
massive metallic domes (part of the observa- 
tory). Perhaps the peak plus the domes created 
the knife edge situation. 

While living in Menlo Park and doing home 
antenna installations, | found that Menlo Park is 
the center of the KMJ signal; north or south of 
the community and KMJ disappears. And the 
two other Fresno UHF transmitters, located 30 
miles north of KMJ's site, were not received; 
not even a trace. Their path to Menlo Park fell 
far north of Mount Hamilton of course. 

Because Fresno was the closest TV market 
carrying the locally blacked-out Oakland Raider 


(i.e. unsold out) football games, it was espe- 
cially pleasing to be able to sit there within ear 
shot of the Raider home games and enjoy the 
games from Fresno! 


John S. Phillips 
PHILLIPS TELEVISION SYSTEMS 
Pleasanton, Ca. 94566 


John — 

That story reminds us of ‘‘our’’ favorite 
knife-edge story. Seems a fellow building a 
CATV system in Angels Camp, California had 
found an area measuring 20 feet by 25 feet 
adjacent to his headend where he too found 
KMJ’s channel 24 signal; all alone (i.e. no other 
Fresno signals), at a 126 mile distance. He 
installed a 7 foot parabolic but had only 30-40 
microvolts of signal (although it was rock 
Steady). So he built one of the early fore-runners 
to the modern day 20 foot parabolic antenna 
(see CATJ for July 1974) which just about filled 


up the area where he had found signal. Then 
because there were horses and cattle running 
loose in the field where his headend was, he 
constructed a simple three wire barbed fence 
around the antenna. As he was finishing up the 
antenna a local resident drove to the top of the 
hill, climbed out of his pick-up truck and 
strolled over. 

“That's one of them radar things, ain’t it,’’ 
the local resident queried. 

The cable operator glanced up, looked at his 
new twenty foot redwood strut dish and an- 
swered affirmatively. 

“| was in the Navy and we used to have them 
on the ship,’’ the local went on; ‘‘Boy-howdy 
they were powerful things."’ 

A fiendish glint entered the cable man’s eye 
as the local proceeded to crawl through the new 
barbed-wire fence and stroll into the focal point 
area of the antenna. 

“Do you recall what they taught you in the 
Navy about getting too close to these an- 
tennas?’’ the cable man asked. 

“You mean about getting sterile or some- 
thing?’’ the local asked, as he walked around 
the small feed antenna, studying it. 

“Yup — that’s what | mean,’’ responded the 
cable man. 

“Yeh, they told us that the radar antennas 
were so powerful that if a fella got in front of 
them he might never be able to have any chil- 
dren,’’ remembered the local. ‘‘Say, how long 
would a fella have to stand here before that 
happened?”’ 

The cable operator smiled. ‘‘I’d say you've 
got maybe ten more seconds. ..”’ 
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Within ten seconds the local was over the top 
of the fence, into his beat up old pick up truck 
and headed back down the hill. 

And the cable operator never had another 
visitor at his headend site and years later people 
in Angels Camp still cautioned others about jour- 
neying to the ‘‘top of TV hill.’’ P.S. The local 
ex-Navy man has had four kids in the interim 
and all are healthy, normal kids; well, as normal 
as one could expect with him as their Dad! 


CHART RECORDER FAN 


“Recent articles on CATV systems utilizing 
chart recording systems to supplement tedious 
system performance testing, and to facilitate 
day to day complaints and problems at specific 
subscriber locations prompted Lakeland Cable- 
vision to invest in a chart recorder. 

We chose the Heathkit Strip Chart Recorder 
model IR-18M, a kit. This is a less expensive 
chart recorder than CATJ has previously re- 
viewed (see CATJ for May 1975 and March 
1976), but it fits our needs perfectly. Now that 
our system has been using the unit for several 
months, we wonder how we ever got along 
without it! 


METER ZERO 


TO EXTERNAL (I.E. NEW) VOLTAGE DIVIDER 


DIAGRAM 1 


The !IR-18 utilizes 10 inch wide recording 
paper, with a 140 foot roll. The chart paper is 
scaled from 0 to 100. This is a multiple speed 
recorder that has 12 speeds from 5 to 200 
seconds per inch and 5 to 200 minutes per inch. 

In our system we wished to ‘‘mate’’ the 
IR-18M with our Jerrold 704 signal level meter. 
The chart recorder requires a 10 mV balanced 
input line for proper operation, so we set out to 
find such a signal source in the Jerrold 704. 

See diagram 1. V4, a 12AU7, has the proper 
voltage source, although the voltage present is 
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DIAGRAM 2 


too high to drive the 10 mV input of the chart 
recorder. You can solder two wires to pins 3 and 
8 of the 12AU7 to bring out the necessary drive 
voltage for the chart recorder. Bring them out 
into a set of 704 mounted banana jacks, or into a 
Cinch Jones plug, or most any two-circuit 
(open) plug you may have handy. Take care 
however, not to short the two take off leads 
together as this might damage the 12AU7. 

To bring the voltage down to the 10 mV range 
required to drive the IR-18, see diagram 2. This 
is a voltage divider circuit that provides the 
proper 10 mV ‘‘signal’’ for operation of the 
chart recorder. 

The recorder has the capacity to record any 
signal-vaitage in the 1 mV to 10 mV range. We 
chose the 10 mV range because it seems to offer 
adequate sensitivity for our purposes. By oper- 
ating the 704 so that it reads around 0 dBmV 
real signal level, you can manually adjust the 
IR-18 controls so that the recording line is on 
virtually any position on the chart recorder 
paper. 

For slow recording speeds, we have found 
that a ball point pen sold under the Pentel label 
is superior to most recording applications. A 
regular ink pen will dig into the paper at slow 
chart recording speeds and felt tip pens we have 
tried tend to blot when first used and then dry 
out. Alternately, Heath has special pens they 
sell for us with the recorder. 

Anyone having any problems is invited to give 
us a Call.”’ 

Garret W. Johnson 
Lakeland Cablevision, Inc. 
Detroit Lakes, Mn. 56501 


Garret — 

We are pleased that the industry is beginning 
to make use of the chart recorder device for 
system maintenance. As you note, once a per- 
son has used one, he instantly wonders how he 
ever got along without it. The price of the 
IR-18M kit from Heath, incidentally, is $189.95. 
If a system put it into service only one hour per 
week, in one year’s time you would pay for the 
machine at a rate of less than $4.00 per hour. 


KUDOS TO KYLE 


“The July CATJ CATA-torial dealing with the 
history of small town theater operations was 
square on the mark. | have lived in the theater 
business all of my life, although cable TV has 
become an equally important part of my life in 
recent years. Perhaps the independent program 
“producers will save small town theaters. . . per- 
haps not. 

In the meantime, we like many other smaller- 
town CATV system operators will move ahead 
(with caution as you suggest) into the Pay Cable 
area. After several decades of battling with the 
movie going public who complain if you show 
fairy tales, or complain if you show too much 


violence, and spits on your floors and sticks 
gum on your seats. . .there is a particular joy 
about delivering the movies into their own 
homes, where they can clean up their own floors 
and peel the gum off their own chairs!"’ 


John Thompson 
Atoka Cablevision 
Atoka, Ok. 74525 


And write on their own restroom walls! 


An Honest Reply to An Honest Report 


An article entitled, ‘‘Where are we with Multi- 
mode? (An honest phase I! report)’’ appeared in 
the March 1976 issue of CATJ. The article starts 
with a statement that a horizontally polarized 
wave front beyond the visual horizon area no 
longer remains horizontally polarized. Interes- 
tingly, this phenomenon has troubled antenna 
engineers for the past seventy years. The prob- 
lem first arose when it was found that at a large 
distance from a transmitting ‘‘Beverage An- 
tenna’’ (a simple long horizontal wire antenna 
over ground) the polarization is no longer hori- 
zontal but vertical. In fact better reception was 
obtained by a vertically polarized antenna, than 
with a horizontally polarized antenna. Sommer- 
field (1) was the first to explain the phenomenon 
theoretically in 1908. Recently Sarkar and Strait 
(2) have published quite a few reports which 
actually compute the transmitted field strength 
at various distances for any degree of vertically 
or horizontally polarized antennas. It can be 
shown that the ratio of the vertically polarized 
wave field strength to the horizontally polarized 
wave transmitted from a horizontally polarized 
transmitter is approximately proportional to the 
ratio of the horizontal distance between the 
transmitting and the receiving antenna, to the 
vertical height of the horizontally polarized 
transmitting antenna above earth. It is also true 
that the depolarization effects would be more 
pronounced for high frequency of operation and 
for high conductivity and dielectric constant of 
the earth. For example, depolarization effects 
would be more pronounced over sea water than 
over a desert terrain for the same operating 
frequency. In fact, this possibly could be the 
reason why fading appeared due to depolariza- 
tion for the (illustrated) KGO channel 7 in San 
Francisco over a 100 mile path over wet ground 
as the conductivity of wet ground is much more 
than that of dry ground. The randomness of the 
fading could be explained due to the change of 
the refractive index of air depending on the 
conditions of that day. 

From the above discussion it is quite apparent 
that a circularly polarized antenna would give a 
better reception in the fringe areas than horizon- 
tally polarized antennas. 

Next the authors of the article in the March 
issue go on to explain why two helices are bad 
and that the bottom line of stacking circular 
antennas by this way is that you do it in mul- 


(1) A. Sommerfeld, ‘‘Partial Differential Equa- 
tions in Physics,’’ Academic Press, New 
York 1964 


(2) T.K. Sarkar and B.J. Strait, ‘‘Analysis of 
Arbitrarily Oriented Thin Wire Antenna Ar- 
rays Over Imperfect Ground Planes,’’ on 
Contract F19628-73-C-0047, AFCRL-TR- 
75-0641, Syracuse University, Syracuse, 
New York 13210, December 1975. 


tiples of four. They even went on to explain why 
there is a problem with two helices by quoting 
an example from Kraus even though it was inap- 
plicable to their experiments. Their explanation 
of the observed facts were quite erroneous. 


DIAGRAM 1 


DIAGRAM 2 


First the problem they experienced with two 
helices was not that they were combining a right 
handed helix and a left handed helix to produce 
linear polarization, but they were improperly 
phasing the two helices wound in the same 
direction, for proper phasing they have to be 
combined in the following way as shown in 
Diagram 1. Instead of combining them as pre- 
sented in Diagram 1, if they are combined as 
shown in Diagram 2, then it is quite clear that 
the two voltages at the terminals of the helices 
would be 180° out of phase and there would be 
very little output. The authors probably drew 
their conclusions that two helices are bad 
(which is completely wrong!) from such a set-up 
as explained in Diagram 2. For other orientations 
the phase of the two voltages developed at the 
terminals of the helix would be different. At 
TACO, we have done extensive work with 
helices and we have found that if two helices 
wound in the same direction are properly 
phased then the gain would be 3db more than 
an individual one. In a similar fashion an array of 
three helices can be obtained. In fact, at TACO 
we do make tri-helical antennas model Nos. 
D-1386 and D-1387 for telemetry and other ap- 
plications. Hence the statement that helices 
have to be stacked in multiples of four is com- 
pletely false. If for any reason the four helices 
(as the authors claimed to be working) wound in 
the same direction are not properly phased as 
explained in the previous paragraphs then there 
would be problems even with multiples of four. 

The greatest advantage of the helical an- 
tennas are that for half power beam width for 
both field components (i.e. for both horizontal 
and vertical polarization), the axial ratio in the 
direction of the helix axis and SWR change very 
little over almost a 55% bandwidth. Hence the 
hi-VHF, lo-VHF and the UHF band can be 
covered by one helix in each band. 

The helix may be quite bulky for the VHF 
bands. But for the UHF band where most of the 
problems occur, the length of the helix would be 
approximately 30°‘ with the diamter of the 
ground plane being approximately 19°‘. Hence 
this is a very practical and useful antenna in the 
UHF range. We might have a little problem at the 
ends of the UHF band since the UHF bandwidth 
is 61.8%. But the helices could be designed to 
include one of the ends of the UHF band. 

Next the authors mention about the possibility 
of using a QUAD antenna for circular polariza- 
tion. First of all the QUAD gives only linear 
polarization. The cross-polarized component of 
a quad is extremely small because the voltages 


generated on the vertical arms of the quad are in 
phase opposition to each other. Hence accord- 
ing to diagram 11 presented by the authors, 
there is no way that the QUAD could deliver an 
appreciable vertically polarized voltage at the 
terminals. 

The cross-polarized Yagis seem attractive 
since everybody in the TV area are quite familiar 
with them, but it seems that they are quite 
touchy and it is extremely difficult to phase them 
appropriately for circular polarization over a 
large band of frequencies. 

Hence it seems that the helix has a great 
potentiality to generate circular polarization over 
a broad band without impairing its field pattern. 


Tapan K. Sarkar 
Technical Appliance 
Corporation 

Sherburne, N.Y. 13460 


Mr. Sarkar — 

Marconi once observed to a gent by the name 
of Godley who was about to journey to Scotland 
to listen for the first Trans-atlantic shortwave 
radio signals, ‘‘My boy, we are all but amateurs 
and | too am one.’’ To that we would add, 
“Some of us are more amateur at our endeavors 
than others, and to this end we would hope that 
those who are more proficient would not belittle 
the attempts of those less capable. . . for they 
(like Godley) might just possibly discover some- 
thing worth pursuing.”’ 

Beverage antennas (which incidentally Godley 
employed in Scotland in his first-ever-reception 
of shortwave signals across the Atlantic) may be 
a whole-lot-more complicated than the ‘simple’ 
you attribute to them. One could draw a mathe- 
matical analysis of the Beverage and conclude 
with some ‘honesty’ that this antenna might 
well be considered a helice in disguise; espe- 


cially when one considers the very real ground 
effects of such an antenna. (A Beverage antenna 
is a design that stretches a very long wire in a 
straight line from receiver towards the transmit- 
ter; the transmitter-end of the Beverage antenna 
is grounded, through an impedance network 
approximating the load effect of the antenna 
itself. The receiver end is inductively coupled to 
the receiver. Beverage antennas are employed 
widely for LF and low HF work and probably 
remain today one of the most effective ‘simple’ 
antennas for long-haul work in the 50-2,000 
kHz range.) But to assume that signal polariza- 
tion integrity as observed with Beverage an- 
tennas in the 19 ought-ought era is comparable 
to the polarization integrity problems at VHF and 
UHF is, we feel, a mistake. As generations of 
‘amateurs’ have discovered and re-discovered, 
skywave (i.e. HF via skip) transmissions are 
anything but polarization-constant. This is true 
at 100 kHz and this is true at 100 MHz. This is 
not at issue; for multi-path effects created by 
multiple reflection points within the ionosphere 
seldom if ever have any bearing upon tropos- 
pheric paths such as we must contend with at 
VHF and UHF. 


As noted, in the March report, we reported 
our observation that two helices were bad but 
one or four were good. You take exception to 
this. In our tests, repeated over several months, 
here is what we found. By observing the 205 
mile path signal level on KODE, channel 12, in 
Joplin, Missouri, we were able to simultan- 
eously observe the signal levels on an ‘‘in-line’’ 
channel 11 in Tulsa, Oklahoma. When we 
switched from a single circular antenna to two 
antennas (i.e. stacked), the channel 11 signal 
(87 miles) went UP by the expected stacking 
gain of 2.5-3.0 dB. But at the very same time, 
the channel 12 signal, over the longer 205 mile 


We’ve been doing a little multiplying too! AML receiver sensi- 
tivity has been doubled. The noise figure has been improved 
by 3dB. And look at these improvements: = Reduces size and 
cost of antennas required for the same performance ® Im- 
proves signal-to-noise ratio = Improves propagation reliability 
and reduces duration of signal fades = Your signal reaches 


more distant receiving points = Splits power into twice as 
many directions ® Improved performance is compatible to 
existing Theta-Com systems on a retrofit basis. And, as al- 
ways, AML is the only operable system currently approved for 
LDS applications. Call us toll-free at 800-528-6048. Today. 


More than 100 AML systems delivered. Most in the world! 


The All-American CATV Manufacturing Company 


THETA-COM 


A subsidiary of HUGHES AIRCRAFT COMPANY 
P.O. Box 9728/ Phoenix, Arizona 85068. 
In Canada, AML equipment is distributed to the CATV industry by Welsh Communications Company. 
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path, went down. And if you did instantaneous 
measurements, there were times where it was 
as much as 20 dB lower in level with two an- 
tennas than it was with a single antenna. If, as 
you suggest, the antennas were ‘‘improperly 
phased,’’ one would logically expect both sig- 
nals to go down by a similar amount. Yet they 
did not. To which we deduced that by phasing 
the two circular-logs, we had in fact destroyed 
the circular integrity of the singular antenna(s). 
We stick by that observation, especially when 
we subsequently found that there are occasions 
(perhaps 1-1.5% of the total time) where the 
two antennas did produce 2.5 to 3.0 dB addi- 
tional path gain. 

All of this suggets to us that the antennas 
were functioning correctly but that perhaps we 
do not yet understand the modulating-influence 
of the transmission medium; the troposphere. 


ON THE FLIP-FLOP 


‘Pleased to see articles on use of quads and 
helical antennas in CATJ (see October 1975 and 
March 1976 CATJ). This reinforces our own 
confidence as we have been using quad an- 
tennas for three years on Buffalo stations (155 
miles) and our findings agree with those in the 
CATJ articles. We are planning construction of a 
helical antenna (per CATJ March) on one Buffalo 
channel. CATJ is the best technical magazine on 
CATV available. Keep up the excellent work!"’ 

M.A. Spence 

Maclean Hunter Cable TV 
Midland, Ontario 

L4R 1Z5 


Mr. Spence — 

Anyone planning construction of helical an- 
tennas would do well to see page 60 of April 
(1976) CATJ as well, updating our detailed con- 
struction plans in the March issue. 


NOT RENEWING 


“‘|_am not re-newing my CATJ subscription 
because after 23 years in the CATV business | 
am getting out. The New York State Equalization 
and Tax Board raised my tax assessment 
$11,000. last year. | sold my entire system, 
with new cable and on my own poles, for 
$13,000., or the equivalent of one year’s cable 
service gross income. | sold it for 29% down 
and the balance. . .so the bastards won't get it 
all. | am quitting in disgust. ..|'ve had it.’’ 

H.H. Hammel 
Lindley, N.Y. 
14858 


Mr. Hammel — 

In the last ten years, six out of every ten new 
‘jobs’ were created by the federal government. 
Therefore the majority of the ‘‘new’’ tax payers 
are now paid for their endeavors by the tax 
collection agency. Your former 220 subscriber 
system is but a sacrificial offering to the increas- 
ing expansion of big government, at both state 
and federal levels. We fear the worst is yet to 
come. 


ONE MAN’S BALANCE 


“Recently CATJ carried discussions concern- 
ing the instant problem presented when some- 
one tries to make critical (in level accuracy) 
CATV line radiation measurements (to check for 
compliance with FCC requirements), when one 
is using a balanced type of 75 ohm dipole (and 
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conversely an unbalanced 75 ohm downline and 
meter instrument). 

The enclosed data shows a very high quality 
straight 75 ohm balanced (one side) to unbal- 
anced (other side) transformer which can be put 
together in the CATV system shop. The mea- 
sured specifications are as follows: 


Conversion loss — Less than 0.1 dB 
RTL (match) — Greater than 25 dB 
Bandwidth — 5 to 800 MHz 


The unit shown here was constructed on a 
piece of circuit board (G-10 will do), single 
sided. The windings are loose-twisted number 
30 wire bi-filar wound on an MO=850 bead. 

Hansel Mead 
Q-BIT Corporation 
Melbourne, Fl. 32901 


Hansel — 

Of all of the busy suppliers we know, you are 
the most consistently ‘‘helpful’’ to the guy at 
the system-bench we have run across. Thanks 
for your genuine concern for the guy at the 
bench! 


MORE HAMS 


The June 1976 issue of CATJ contained an 
up-dated listing of Ham (or amateur) radio oper- 
ators employed in CATV and related industries, 
largely people who are Ham radio operators, and 
who also read CATJ. This was the outgrowth of 
a February 1976 CATJ ‘‘card query’’ in which 
we asked readers to register with us if they 
happened to be amateur radio operators, prom- 
ising nothing in return but the opportunity to be 
put in touch with fellow ‘‘CATV types’’ who 
shared the common interest. 

At the 1976 industry annual gathering in Dal- 
las, the folks at TOMCO (Mountain View, Cali- 
fornia, supplier of headend gear) allowed us to 
set up a small registration area where hams in 
attendance could register with us, and receive a 
nice three inch multi-colored badge that identi- 
fies a fellow as a ‘‘Ham In CATV”’. 

From little acorns large trees do grow. And 
thus we come to this up-dated list of ‘‘addi- 
tions’’ to the CATJ Hams In CATV Roster. To 
make this list work properly, add all of the 
following to the June CATJ listing appearing on 
pages 44 to 46. 
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MEAD'S TRANSFORMER 


First District 


K1AGP — Bruce K. Scott, Box 934, Bangor, 
Me. 04401. Active all bands CW, 75 and 40 
SSB and 2 meters. Chief engineer WLBZ-TV and 
maintains CATV system at Main Air National 
Guard in Bangor; maintains 34/94 repeater at 
WLBZ-TV site. 

K1BNQ — Jim Monahan, 20 Edlie Ave., E. 
Norwalk, Ct. Operates 40 CW, Production man- 
ager International Microwave Corp. 

WA1MNL — Stanley P. Lapin, 176 Broadway, 
New York, N.Y. 10038. Operates 80-10 and 2 
meters; VP Engineering Microband (MDS). 


Second District 


WB2YIK — William D. Cooley, 300 First Ave., 
Vestal, N.Y. 13850. Operates 80-3/4 meters, 
ATV, RTTY, FM, SSB, CW and OSCAR. Techni- 
cian for Newchannels Corp., interested in 
skeds. 

VP2SM/W2 — Vincent L. Bacchus, 130-72 
227th St., Laurelton, N.Y. 11413. Operates 
80-10 meters, mostly 14.280, SSB, CW, RTTY. 
Manager Field Repair and Service Department, 
CORAL; interested in weekend skeds. 


Third District 


W3HTE — Tony Rutkowski, % FCC Cable 
Television Bureau. 1919 M Street NW, Wash- 
ington, D.C. 20554. Operates 40 CW, employed 
in Cable Television Bureau engineering group. 


Fourth District 


K4QWK — Grady E. Gardner, Jr., Rt. 1, Box 
287, Laurinburg, N.C. 28352. Operates 80-3/4 
meters, SSB, ATV, RTTY, OSCAR. General 
Manager Community Antenna, Inc., interested 
in skeds; operates 07/67 repeater on CATV 
headend tower. 


Fifth District 


K5BFT — Robert T. Williams, 16922 Creekline 
Drive, Friendswood, Tx. Operates 75 and 15 
meters; Manager Engineering, Cablevision Con- 
struction Corporation. 

WB5SKEJ — Russell H. Dodson, 403 N. West, 
Cordell, Ok. Operates 80-10 and 2 meters; Chief 
technical staff, Dorate, Inc.; interested in 
skeds. 

WASMYF — C.L. ‘‘Brownie’’ Brownlow, 403 
E. Main, ElDorado, Ok. 73537. Operates 75 thru 
2 meters. Owner El Dorado TV system; inter- 
ested in skeds. 


Sixth District 


WAG6BIN — James R. Meek, 1129 Piedmont 
Ave., Pacific Grove, Ca. Operates 80-10 and 2 
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meters. Bench tech, MPTV. 

W6BWB — Jay Shaffer, Felton, Ca. 95018. 
Operates 80-3/4 meters. Bench tech, Tele- 
PrompTer of Santa Cruz. 

W6CMJ — Paul E. Leake, Sacramento Army 
Depot, Sacramento, Ca. 95813. Operates HF 
SSB/CW and 2 meters. Project engineer, 
AFRTS. 

WA6CXN — Joachim H. Hofmann, 1752 Mes- 
cal St., Seaside, Ca. Operates 80, 40, 15, 10 
and 2 meters. Chief tech, Monterey Peninsula 
TV. 

W6DFI — George E. Sears, 225 Union Ave. 
#139A, Campbell, Ca. 95008. Inactive, but re- 
turning to air soon. Manager, Special Projects, 
video and microwave, Gill Cable. 

WB6EKU — Bruce Schirmer, 2641 Carol Dr., 
San Jose, Ca. 95125. Operates 146 and 440 
MHz; Engineer, TOMCO. 

WAGELI — Walter L. Mortimer, 1438 Sacra- 
mento St., Redding, Ca. 96001. Operates 10- 
15-20 meters. System Tech, Finer Living; inter- 
ested in skeds. 

K6HJU — ‘‘Jr.’’ Ruchuck, Box 532, Felton, 
Ca. 95018. Operates 80-10 SSB/CW and 2 FM. 
TelePrompTer CATV, Santa Cruz. 

WAGKYZ — Edward K. Tipler, Box 1613, 
Ridecrest, Ca. 93555. Operates 144,220 and 
432 MHz. Engineer, China Lake Cablevision. 
W6LWA — Robert J. Kreis, Sacramento Army 
Depot, Sacramento, Ca. 95813. Operates 80- 
10, 6 and 2 meters. Radio-TV Engineer, U.S. 
Department of Defense. 

W6NTI — Ronald L. Manning, Sacramento 
Army Depot, Sacramento, Ca. 95813. Operates 
“‘all’’ bands. Project Engineer, AFRTS. 


Seventh District 


W7ILH — Serg Ticknor, P.O. Box 21652, 


Phoenix, Az. 85036. Operates 80-6 meters. 
President, Wideband Engineering, Inc. 
W7KCZ — Hilmer Taxdahl, 21617-88th Ave- 
nue West, Edmonds, Wn. 98020. Operates 80- 
10 meters and 2 meter FM. With Cablevision 
Services. 

WA7ZI0 — Larry E. Royal, 2500 NW Regency 
#91, Bend, Or. 97701. Operates 40 and 15 CW. 
Technician, Central Oregon Communications 
Systems; interested in skeds. 

W7Z0B — Jack C. McKenna, Box 267, Mt. 
Vernon, Or. 97865. Operates 75 and 2 meters. 
Owner Blue Mtn. TV Cable Co.; interested in 
skeds. 


Ninth District 


WASHCU — Charles Nydegger, 122 S. Wash- 
ington St., Crawfordsville, In. 47933. All 
bands, especially 6 and 2 meters. Engineer, 
Crawfordsville Community Cable. 

WB9MEM — Arnold Hobson, Jr., 122 S. 
Washington St., Crawfordsville, In. 47933. Ac- 
tive 6 and 2 meters; Technician, Crawfordsville 
Community Cable. 

WSNKX — Anthony C. Fratia, 633 W. Center 
St., Paxton, Il. Operates 75, 40, 20, 10 and 2 
meters. Co-owner Paxton Community Antenna 
System. 

WAS0GD — Red Hurmon, 413 Chesnut St., 
Fairbury, |l. 61739. Operates 160-10 meters. 
Chief Technician, Cable Television Company of 
Illinois. 


Tenth District 


W@AKB — Neil A. Webster, 314 S. River Park 
Dr., Guttenberg, la. 52052. Operates 80, 75, 
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40, 20 and 10 meters. Partner, Guttenberg TV 
Cable System; interested in skeds. 

KBELB — Vernon Duffy, Mexico, Mo. 65265. 
Operates 75-10 meters, SSB. Consultant, See 
TV Co. 

WBBJAE — Ron Hutsel, Mexico, Mo. 65265. 
Operates 160-10 and 2 meters. Plant Mainten- 
ance, See TV Co. 

W@KMJ — Ernest A. Sivesind, 901 Walnut 
St., Decorah, lowa. Operates 80-2 meters: 
Owner J and E Cable Co., Inc. 

KBMUL — Bill Clough, Mexico, Mo. 65265. 
Operates 75, 40, 15 and 10 meter SSB and 
SSTV and 2 meters. Chief Tech, See TV Co. 


VE2ARN — Peter Hame, 149 Principale, Ste. 
Agathe, Des Monts, P.Q. Operates 2 meters. 
Owner Laurentide Cable Ltd. 

VESAQN — lan MacFarquhar, 1906-40 High 
Park Ave., Toronto, Ont. Sales Engineering, 
Comm-Plex Electronics, Ltd. 

VE3EA — M.A. Spence, 410 Elizabeth St., 
Midland, Ontario L4R 1Z5 Manager, Maclean 
Hunter Cable TV. 

VE3HHV — Norman Duncan, 238 Cranbrooke 
Ave., Toronto, Ont. MSM 1M7. Operates 20, 15 
and 10 meters. Marketing Representative, Ana- 
conda CATV Ltd. 

VESAMJ — Nick Waite, 93 Victoria St., W. 
Allison, Ont. Operates 160 CW/SSB and 2 FM. 
Manager of Borden Cable Television Ltd.; inter- 
ested in skeds. 

VE5QZ — Denny Tretiak, 2034 Wascana St., 
Regina, Sask. Operates 80 and 20 meters; De- 
sign Engineer, Sask. Tel. 


comparison. 


Features 


CRC vs. 


the others. 


The quality of LRC connectors compared to other con- 
nectors has made the cost/performance value of LRC 
connectors virtually irresistible. CATV CONNECTORS 
IS OUR BUSINESS. We believe our advancements in 
the CATV connector industry are unsurpassed. Many 
manufacturers have copied our ideas. However, we 
know we maintain the highest performance standards 
in the industry. The time has come to make the LRC 


How many of these features does your 
present connector have? 


LRC vs. Others 


Special Tools) 


. Captive Parts 


. Size (Easy Assembly) 
. Controlled O-ring Compression (Positive Seal) 


. 6262 Aluminum for Corrosion Resistance 
. Stainless Steel Radiation Sleeves 
. Positive Stops (No Torque Wrenches or 


. Reusable (Cannot overtighten) 


Call the CATV Connector Specialists. 


LRC ELECTRONICS, INC. 


901 SOUTH AVE., HORSEHEADS, N.Y.14845 PHONE 607-739-3844 


AVAILABLE IN EUROPE THRU: Electro Service N.V., Kleine Nieuwendijk 40, B 2800 Michelen, Belgium 
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CATV vs. FIBER OPTICS 


Optical (Fiber) Advances 


One of the most touted opera- 
tional advantages of a CATV sys- 
tem is its ability to carry a wide 
spectrum of signals (typically 50- 
300 MHz in a modern system) 
simultaneously. The practical 
limits of wide spectrum carriage 
are largely active electronics; 
that is, the cable itself has no 
particular characteristics which 
limit useful spectrum space to 
the 50-300 MHz range. Rather, 
the amplifiers which show up at 
regular intervals along the sys- 
tem are by nature limited to use- 
ful amplification curves in some 
portion of the total spectrum 
which is smaller than the typical 
cable-useful spectrum. 

As much as cable exceeds the 
channel capacity of a single tele- 
vision station (i.e. 40 plus chan- 
nels for one facility versus a sin- 
gle channel per station for broad- 
cast TV), the same ratio exists in 
another order of magnitude with 
a new emerging technology 
known as fiber optics. 

Fiber optics technology is ap- 


proximately ten years old. In a 
fiber optics system, the trans- 
mission medium is a glass-type 
“cable” which replaces the fami- 
liar “coaxial” cable utilized pres- 
ently in CATV. The frequency 
range of signals “carried” by a 
fiber-optics cable system is in the 
“light range.” That is, rather 
than carrying RF signals as we 
know them, in our present 50-300 
MHz region, all “carriers” trans- 
ported by fiber-optic ‘‘cables” 
are in the micron-meter (micro- 
meter) region (a micron-meter is 
1/1,000,000 or one-millionth of a 
meter). Frequencies in this re- 
gion are far above that range 
normally associated with “RF” 
(for comparison, 100 MHz is ap- 
proximately the wavelength 
equivalent of 3 meters; UHF TV 
is in the 0.7 to 0.5 meter region.) 

At such exceedingly high fre- 
quencies, normal coaxial cable 
techniques simply will not func- 
tion. On the other hand, anyone 
with a powerful spotlight on a 
dark night is “transmitting” a 
“signal” in the same general fre- 


quency-range as we are dealing 
with in a fiber-optics transmis- 
sion system. 

A standard television signal 
requires a 6 MHz wide spectrum 
for full carriage of all necessary 
modulation information. With- 
out regard to receiver interfaces 
or amplifier capabilities, the 
modern CATV system is capable 
of transporting 41-plus such 6 
MHz wide channels in the 50-300 
MHz region. This would be a “ful- 
ly loaded” system based upon 
current CATV technology. 

The fiber-optics bandwidth is 
measured in terms of “thousands 
of megacycle equivalents.” 
Rather than the capacity to car- 
ry (i.e. transport) say 41 TV 
channels simultaneously, the fi- 
ber-optics transmission medium 
is capable of handling perhaps a 
thousand channels at one time. 
Obviously, that is more channels 
than anyone could ever use for 
standard television signal trans- 
portation; but the capacity is 
there. 

The development of the fiber- 
optics transmission medium, or 
the “cable,” has been underway 
for about ten years. In the earli- 
est “cables” the losses per incre- 
ment of measurement (typically 
measured in dB loses per foot in 
the early days; then per hundred 
feet and most recently per kilo- 
meter) were very high. Today 
the advances in fiber-optic ‘“ca- 
ble” technology has advanced so 
far so fast that the losses being 
quoted are down in the 1-3 dB 
per kilometer range. A kilome- 
ter is equivalent to 1,000 meters 
or roughly 3274 feet. 

The earliest fiber optic cable 
commercially available, Cor- 
guide (Owens-Corning), now has 
losses of approximately 20 dB 
per kilometer; and it is priced at 
around 70 cents per foot. This is 
commercial cable you can buy 
today. At the same time Sie- 
men’s has developed in their lab 
a 1.35 dB per kilometer cable, 
Corning has another laboratory 
cable with 2.0 dB per km and Bell 
Labs reports a 1.06 dB cable per 
km. 

Additionally, Corning believes 
the present Corguide cable will 
come down to 10 cents per foot 
(for the 20 dB per km loss cable) 


shortly, as production increases. 

So today you can build a fiber 
optic transmission medium, with 
20 dB loss every 3,274 feet, for 70 
cents a foot for the “cable”; and 
shortly you will be able to build 
the same system at 10 cents per 
foot for the cable. This compares 
favorable with a .500 style trunk 
line for pricing (roughly $100.00 
per thousand feet) but losses 
(0.61 dB per 100 feet) are far 
better (i.e. lower). The trade off, 
interfacing not included, is that 
rather than carrying 250 MHz of 
spectrum (with a capacity of 41 
TV channels) the fiber optic “ea- 
ble” would be capable of several 
thousand “MHz” of spectrum 
space with the capacity for per- 
haps 1,000 channels. 

When the 1-3 dB per km cables 
become available (and that 
should be within 1-3 years) at 
prices near those of the present 
Corguide “cable,” the long-haul 
advantages to fiber-optic sys- 
tems become evident. If you 
were spacing ‘ ‘amplifiers” at the 
present 22 dB spacing employed 
by many CATV systems, you 
would go 24,009 feet between 
amplifiers (4.55 miles). 


All of this sounds a little bit 
like a fairy tale. It would be if the 
commercial interest in fiber-op- 
tics were not so high. In particu- 
lar, the telephone industries are 
looking at the ability to multi- 
plex hundreds of thousands of 
telephone conversations along 
with hundreds of TV channels all 
on one fiber-optic cable. One 
whole large metropolitan area 
such as Tulsa could be served 
with a single “cable.” With those 
kind of rewards at the end of the 
Rand D period, the investments 
in time and dollars at this point 
seem minuscule by comparison. 

The “cable” is only part of the 
new hardware or technology re- 
quired. One early problem, for 
example, was “splicing” sections 
of cable together. Unlike CATV 
splicing where fittings can be 
employed, the fiber optic system 
employs coherent strands of fi- 
berglas material. The light 
beams travel through these 
strands and when there is a junce- 
tion or splice the coherent light 
from one strand must mate exac- 
tly with the corresponding 
strand in the second piece of ca- 
ble. Otherwise there are high 
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Headend and distribution line outages cost you customer good will and they 
cost money. A CATV system with unreliable service will never reach its true 
potential saturation. Brown Electronics cures headend and distribution plant 

outages due to lightning and AC switching spikes with the full Mini-Mizer 
line-up of power protection systems. Full one-year guarantee, patented 
circuitry works for you twenty-four hours per day to prevent AC supplies and 
fuses from going on the fritz when lightning strikes or AC sources develop 
large transients. Models for every application, including 240 VAC primary 
and microwave sites. 


BROWN ELECTRONICS 
Artemus Road 
Barbourville, Kentucky 
40906 

(606) 546-5237 


Durnell. 


Phone 712/852-2611 


+ Broadway (Hwy. 4) South 


“splice/transfer” losses. The so- 
lution to this problem comes 
from an apparently little known 
company in Banning, California 
called Deutsch Company. Early 
attempts at splicing cables in- 
volved grinding down the ends, 
buffing them to a smooth close 
tolerance finish and then glueing 
the two ends together; precisely. 
That was a bad, critical (for field 
application), lossy approach. 
The Deutsch people have devel- 
oped a plastic cylinder that al- 
lows a matrixing of the two ends 
together in a “butting” arrange- 
ment; and connector losses are 
now down to 0.3 dB per “splice 
connection”. 

Getting signals into and out of 
the fiber optic cable is another 
problem to be totally solved. 
Light sources are introduced in- 
to one end, carried by the fiber 
optic cable as long as the source 
power overcomes the cable at- 
tenuation; and then a “line ampli- 
fier” is required to re-amplify the 
attenuated signal. So far it 
sounds like a CATV plant. A line 
amplifier is more of an optical 
box than an electronics box how- 
ever; it takes coherent light at a 
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...and nothing but’ 
performance—nor 
wasted space, 


troublesome post 
in the middle.of& 
your cargo é 


‘The first lift mounted far forward to give you the efficiency, the 
convenience of a one man aerial bucket lift on a van with no sig- 
nificant loss of capacity. 30’ working height, plus all the features, 
all the stability, all the integrity you’ve come to expect from 


Call or write for an eye-opening demonstration. 


DURWNELE engineering, inc. 


¢« Emmetsburg, lowa 50536 
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ROSTER 


In recognition of the untiring.support given to the nation’s CATV operators, and their never-ending 
quest for advancement of the CATV art, the COMMUNITY ANTENNA TELEVISION ASSOCIA- 
TION recognizes with gratitude the efforts of the following equipment and service suppliers to the 
cable television industry, who have been accorded ASSOCIATE MEMBER STATUS in CATA, INC. 


Andrew Corp., 10500 W. 153rd St., Orland Park, 


IL. 60462 (M2, M3, M9 Satellite Terminals) 


Anixter-Pruzan, Inc., 1963 First Ave. S., Seattle, WA. 98134 (D1) 
Avantek, Inc., 3175 Bowers Avenue, Santa Clara, CA. 95051 (M8) 
Belden Corp., Electronic Division, Box 1327, Richmond, IN. 47374 (M3) 


BLONDER-TONGUE LABORATORIES, One Jake Brown Rd., Old Bridge, N.J. 08857 (M1, M2, M4, M5, M6, M7) 


BROADBAND ENGINEERING, INC., 535 E. Indiantown Td., Jupiter, FL. 33458 (D9, replacement parts) 
Burnup & Sims, Box 2431, W. Palm Beach, FL. 33401 ($2, $7, S8) 

CALIFORNIA MICROWAVE, INC., 455 West Maude Ave., Sunnyvale, CA 94086 (M9) (Satellite Terminals) 
CATEL, 1400-D Stierlin Road, Mt. View, CA. 94;43 (M4, M9) 

CCS HATFIELD/CATV DIV. 5707 W. Buckeye Rd., Phoenix, AZ 85063 (M3) 

Cerro Communications Products, Halls Mill Road, Freehold, N.J. 07729 (M3, M5, M7) 

C-COR ELECTRONICS, Inc., 60 Decibel Rd., State College, PA. 16801 (M1, M4, M5, $1, S2, $8) 
COMMUNICATION EQUITY ASSOCIATES 8200 Normandale Bivd., Suite 323, Bloomington, MN 55435 ($3) 
COMM/SCOPE COMPANY, P.O. Box 2406, Hickory, NC. 28601 (M3) 

ComSonics, Inc., P.O. Box 1106, Harrisonburg, VA. 22801 (M8, M9, S8, $9) 

CORAL, INC., 400 Ninth Street, Hoboken, N.J. 07030 (M1, M4, M5, M6, M7, D3) 

DAVCO, INC., P.O. Box 861 Batesville, AR. 72501 (D1, $1, $2, $8) 

DELTA BENCO CASCADE INC., 40 Comet Ave., Buffalo, NY. 14216 (M4, M7, M8, D3, $8) 

ENTRON, INC., 70-31 84th Street, Glendale, N.Y. 11227 (M4, M5, D4, D5, $8) 

FARINON ELECTRIC, 1691 Bayport, San Carlos, CA 94070 (M9, S9) 

GAMCO INDUSTRIES, INC., 317 Cox St., Roselle, N.J. 07203 (M5) 


ITT SPACE COMMUNICATIONS, INC., 69 Spring St., 


Ramsey, N.J. 07446 (M9) 


Jerry Conn & Associates, 550 Cleveland Ave., Chambersburg, PA. 17201 (D3, D5, D6, D7) 


JERROLD Electronics Corp., 200 Witner Road, Horsham, PA. 19044 (M1, M2, M4, M5, M6, M7, D3, D8, S1, $2, $3, $8) 


Kay Electronics Corp., 12 Maple Avenue, Pine Brook, N.J. 07058 (M8) 

LRC Electronics, Inc., 901 South Ave., Horseheads, N.Y. 14845 (M7) 

Magnavox CATV Division, 133 West Seneca St., Manlius, N.Y. 13104 (M1) 

Microwave Filter Co., 6743 Kinne St., Box 103, E. Syracuse, N.Y. 13057 (M5, bandpass filters) 
MID STATE Communications, Inc., P.O. Box 203, Beech Grove, IN. 46107 (M8) 

OAK INDUSTRIES INC./CATV DIV., Crystal Lake, IL 60014 (M1, M4, M9, S1, $3) 

Pro-Com Electronics, P.O. Box 427, Poughkeepsie, N.Y. 12601 (M5) 

PRODELIN, INC., 1350 Duane Avenue, Santa Clara, CA. 95050 (M2, M3, M7, $2) 

Q-BIT Corporation, P.0. Box 2208, Melbourne, FL. 32901 (M4) 

QE Manufacturing Co., Box 227, New Berlin, PA. 17855 (M9, tools & equipment) 

RICHEY DEVELOPMENT CORP., 1436 S.W. 44th, Oklahoma City, Ok. 73119 (M1, M4, M8, $8) 
RMS CATV Division, 50 Antin Place, Bronx, N.Y. 10462 (M5, M7) 

Sadelco, Inc., 299 Park Avenue, Weehawken, N.J. 07087 (M8) 


Scientific Atlanta Inc., 


3845 Pleasantdale Rd., Atlanta, GA. 30340 (M1, M2, M4, M8, $1, S2, $3, S8) 
SITCO Antennas, P.O. Box 20456, Portland, OR. 97220 (D2, D3, D4, D5, D6, D7, DS, M2, M4, M5, M6, M9) 


Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ. 85036 (M3) 

TEXSCAN Corp., 2446 N. Shadeland Ave., Indianapolis, IN. 46219 (M8, bandpass filters) 

Theta-Com, P.O. Box 9728, Phoenix, AZ. 85068 (M1, M4, M5, M7, M8, S1, S2, $3, $8, AML Microwave) 
TIMES WIRE & CABLE CO., 358 Hall Avenue, Wallingford, CT. 06492 (M3) 

Titsch Publishing, Inc., P.O. Box 4305, Denver, CO. 80204 ($6) 

Tocom, Inc., P.O. Box 47066, Dallas, TX. 75247 (M1, M4, M5, Converters) 


TOMCO COMMUNICATIONS, INC., 1132 Independence Ave., 


Mt. View, CA. 94043 (M4, M5, M9) 


Toner Cable Equipment, Inc., 418 Caredean Drive, Horsham, PA. 19044 (D2, D3, D4, D5, D6, D7) 
Van Ladder, Inc., P.O. Box 709, Spencer, lowa 51301 (M9, automated ladder equipment) 
WAVETEK Indiana, 66 N. First Ave., Beech Grove, IN. 46107 (M8) 

Western Communication Service, Box 347, San Angelo, TX. 76901 (M2, Towers) 


(NOTE: Associates listed in bold face are Charter Members) 


Distributors: 


D1i—Full CATV equipment line 
D2—CATV antennas 
D3—CATV cable 

D4—CATV amplifiers 
D5—CATV passives 
D6—CATV hardware 
07—CATV connectors 
D8—CATV test equipment 


Manufacturers: 


M1i—Full CATV equipment line 
M2—CATV antennas 
M3—CATV cable 

M4—CATV amplifiers 
M5—CATV passives 
M6—CATV hardware 
M7—CATV connectors 
M8—CATV test equipment 


Service Firms: 


S1—CATV contracting 
S2—CATV construction 
$3—CATV financing 
S4—CATV software 
S5—CATV billing services 
S6—CATV publishing 
S7—CATV drop installation 
S8—CATV engineering 


low level, amplifies the light 
waves toa higher level, and then 
sends them on down the “Cable” 
to the next amplifier. To modu- 
late the light beam, a multi-plex- 
ing approach is used wherein all 
of the desired carriers (such as at 
the head end) are introduced at 
one time into the cable via the 
light transportation mode. This 


is not dissimilar to the AML ap- 
proach to CATV microwave. But 
the input transducer or the out- 


-put point(s) demodulator is un- 


like anything we are familiar 
with. 

The fiber optics rate of tech- 
nology advancement is so rapid 
that at the present time there 
are studies underway to deal 


with the practical problems of 
protecting fiber optic cable from 
the environment. Two installa- 
tions are nearing completion in 
the United States; one by Bell 
near Atlanta and another by 
GTE in California. Other sys- 
tems, including one long-haul 
system, are under construction 
in Europe. 
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@ One moving part insures long-term reliability @ Self-cleaning contacts 
@ Standard F Connectors allow easy installation @ Ideal for 
Head-end switching @ Remote control model available (DC operated) 


*Quantity discounts available. 


Immediate Delivery —Call 513/258-2181 


An Arvin Industries Subsidiary 
P.O. Box 3005, Dayton, Ohio 45431 


